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Priority lnfDmia6on 

(0001] Has appfcafioii cteims priqniy to U-S.' Provfcfona) Patent 
$0^l,195.BedApr13.2<XH,fiwen6retyof^ 


AppScaSon Number 


Background of the Invention 

fiefetofthetnvenfion . 

[0002] This foyenfion in one en*ocTwiert relates to a fiber cement aitfcte fiiaf is locally 
reWoiced by a maten^to assist h fte han^ 
Oeggfafofi of Ore Related Art 

IP003J The market fix fiber cement siding lor new home constmcBon and home refurbishing 
markets in the United States Is presently strong, due* too* part to fa>^ 
durablty of fiber cement 

[0004] Skiir« materials have trsdifio^ 
afctmhumaretwoccmimo^ 

JtWlsshapedWottedesMprolfem Wnylsiding 
Is commonly about (LOWto 0,080 Inches Wet. |i^jl*W«lM*" as a plank material 
because it has abigh rate of feennal*^ toa of 

j^peratures. **iM^*^^ 

about ,0.010 to (MBO inehtgj. The MtaM ^P^l^*** h^ v an ; ^taM aWar to 
tecfijipce! so&l wood <^.^JW«^^ of.jnsaaion. 



m the form of horizontal planks or taps to 


p005] Mis: 

haye,a strong, "srtadw ine! ^f^Ated Mfc^^MJaftlftift PN*s can he rlisperned from a 
d^nce. T]^b.«^^l^'tiM^ tr^of^vinyloral^inum skiing panels, which cart be molded 
aextnided to grVe the appearance < 

u^fofhe construction 



t arn a 


suHM«a?bfe in n^^pnm^ sha ? es 
thick shadow-line or Beck bo0bm. edge of a so5d skiing is u 
cut into the deseed structure 
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(0007) Wh2e paneis aid planks made from wood, wood composites, and fibef-fetrftin^^ 
cefnenSfioasmatei^ 

pjacfical for reasons of material cost weight and barcffing characterise of bog siding planks. Rather, an 
assembly that aSows the use of less materia! white mai^ 

benefciaL Thus, what is needed fe a more efficient des^ vs^ a AM botom «fee to aeate fte 


In at^rfion, fe needed is a way to foro 
thai seams fte bottom edge fh^I^ 

tffesKfag planks, to addition, what ts needed is a sfackabte skiing as descnT>ed abcite 
durabffity of fiber cement mat is mote easiy machined foan traditional medium densfly fiber cement 
RjrthemwfB, what is needed Is a siding that installs with ease, maintains a constant gauge of plank rows 
akmg the length of the sldifig and beb^^ j) 
through ftepteffte of Residing. 

[0009] The hahdjeaftfty of a sfdmg piahk is a combinafon of the weight, stiffness, and 
efe^ tf the plant Alfo^ 

point, torn fiber cement skfeg planks manufactured by tratffona! methods can be trifle and break during 
.manual transport Whfe thin fiber cement skfing flanks c^W be towpo^ 
planks, thfc siows foe Install process. Theiefci^ what b needed Is a 
thttfa^cemem 

(0010] Resistance to the effects of wafer and bbtogfcal attack, low density, and good 
<finensk^stal^n^^eemert However. 
tetensfesttengfoof^COTentistowre^ 
and some engineered plastics. Therar^ofappfc^ffrf^ 

ffljercemertartkte Q 
a specific appfcaSbrt ¥^*w2dMWaW 


(OOfJI * In cte'piMBiieA embodnneM <rf Ihe piie^^'fnvefiEoii* a idnfiisoed ailicte'is-pmiiKled 
•fort fe coraprfeed of a pfe» of ©er cement having a few surface and a back surfece aind a refttoicfog fixture 
tended^ a length of aiteatf ABa^Ais fte le&kbrctag 

&tureton>pfe«^ 

WhawBej&ifycf fan faces of ffiercemerit TheitM^fbd^ 

nietalfoiw^ Theid*»c&ig 
fixture p&^t&Gtkfo ter^stierig&i than that of the ^oatoent, ^bdin one OTbodonent kmade 

Seni^p^^ toorieehtoii^ 
i fa b&&9 bonded to ft ustog a doable l^gbH^adhaTv^ 
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tooe fiber 


fabfle. in anou** embodiment, a r 
ceo**} plank bonded h a wy d ^^ ^.a^ v ^«^.|^**B » durabfe ' h&«whear 
adteswo layer. 

JWH21 AfutfK*bM<fe$^^ 
the foregoing embodunerrfsfcrjre^ 

I0M3J > om asp^ a fite .ceri^ 
IHwidedthataBc^stfir^^ 

secures the planks against lateidtaces by b^n^ tasted of face naiSng.. Preferabhr. fl» Weilockmg 
feature also helps set the fejfcontal gauge of the exposed 
during installation. 

pwifl ln<wembp<«raent.{!»W^^ 
todcandkeyoitoulsonopj>osfe^ Freferabtoftalockandkeyu^^ 
fiber cement siding ptentel^ and im^^ 
unilbnnshadowlinewflTr^ Ttieplmkissecunai™ 
lapofflieaolacefltplai*. P^lg^teFCa^ 

P015J . Fuaheonore. foe siding plank may include a buffl-in tbdng indicator (hat allows the 
fostaflertoqufcty detent Prefaably, tfe? fixirg irafcator (s formed on the 

FCsffipgptank ustngan exhw^. process sojtetfte foring J|«Eca^fe : .fora»ed a^&stfver/akmgwithJhe 
FO^ plank. TtetMnaWi^ epsu^ 

naiSrtg.regton. Tire predetermined najChg regfen on foe.skjjlag pjank is pr^erab^ the overlap region with the 
.adjacent plank so.lhat.lhe r^.pc^^snsrcaflbe Wor^. fi)%^ or Iwtows 

can also be famed beneath #iafibar«; mdi[^ to refieye stress 6^ 



. ^ tB^rlQ<^ ^ FC P*0 pfenk.compnses an 
c Rav be $f&&gt. attache! to. : tt»fC ptank or integrally 
.^fernied aspaEt ot fte-Pfe* ftgli^,^ Willi an adjacent^ by kicking the 

. ja^ and oy^iety^oTe,^ The oversized "V 

styfefock design atows for noiMinfldrm flatness of a framed waB and mafotafos a i corertantgajige of ptank 
afong the forigth of thea^ng and b^ween rows of sfcftig. Tlie plank is secured fioin tateral forces by 

locksjstem. Prefer^ the squae lopk system qsnr^ asqu^todc. a b»ja.piece.aiKl aaowrtapguide. 
H can be appreciated ftal he square lode s^t^ as wefl as fte o6w systems desaM 
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aj^toivai^ Pr^dlfr.fte square fcx* Is J 

conGgiiied to ft over an upper e^ge of an ^c&i p^k h a maimer such thai, a smaS gap meif be« 
maintained between the lock and foe upper edge of the adjacent pfenk to accommodate- variable gauge 
"height The square lock hefcslevef^ 

fastened gauge *tw!e reduce Ttesqoselockcanbes^paatdyboottedto 
thesfcrmgplarrtttfcm^^^ PrefefaWy,thes<^k)ckteoneof 
more dove tafl grooves to enhance foe bonding between toe lock and foe sxfing plank. The square lock 
design preferably res^ penetra&« of 

[0016] * Furthermore, the siding ptank of oae preferred embodiment may afeo include an 
apparatus for reducing capBtaiy action between adjacent overlapping pfenks. Preferably, the apparatus 
comprises a captoy toeak formed by adding to or indenting ©>e material of the toteffockng device of the 
siding ptank assembly- Prcfef^ly, ftecaptoy break Is placed bfcb^ adjacent skiing 
rise of water in tbe plank overlap region and ftts pro wte addifionaf moisture prbtecfion to the exterior banrfer 
waU end skSng irtenorwahout leaving a gap that fs atfracfive to insects. 

J0019] In another asjfcct, a Ights^gfit two^Jece FG siiSf^f ftenk is pravki^d thai produces a 
uniform and thick shadow ire wten stacked rtith ttffcr ptanks. Tbetwofiece FC skiing ptank generaSy 
comprises a maw ptehk secfcn and a FC buttt»ece-fe3t fe bonded to the mam^pfenk secfcm aid extends 
parfi^overat^su^ Thebttertf^reii^^ 
ta^§ieo*e^ I^Aictoessrffteb^ 
fine on adjacent planks. Preferably, the but^ 

enhanced shaidiw fine is created iiMhbut having to machfce a ^fe jec&^^ the 
equiva^ structure. 

[0020] The adhesive used to bond the topfe^toaefiK*^ 
ag^orftorganfc* Q 
' W"sdcW#i&6a^te ffi$m$ tfteotit^jm: in xmmkmm the m^iank sec&m is 
*tih&l to-fie^ j^'^ *» 
|i6fym^^heste ettabfe^a machlnihg ^ 

tyeratior^ set and then macKhe fn 

aseparate operated 

|ci02il in another eiribbifimerf. fie* rriaJh pfcs* is adhered to fee tttf pfece using a 
^ementfous alhedve tftat feoorhpaiafe Wah ito cerw^i^^ 

p^i^foagreefti^^ «i^.%presswe 
roOersysterh ora hand roter isii&l to boraf thema&i ritfiig plank to$«l>& 

to bond fife two pfeces ffflte ^dSig plank or plec* -ms&maSf;h^ 
«itokfinne^;the tm^^it^snQ plank can afeo be tomx#by*ix&^ 


; mimosa rcrmsowom 


-canfiave ho^amteiSto furthefredncethewe^ofthed^p^ 

• : . [0022], In another erobodfmenl, a twr>piece FC siding plank incfudes an Wertockmg feature 
tetrad twrc 

Ihaovertapp^ region of the two ptenks. Preferably. Ihe interlocking feature coniprfces a key fcnned on Ihe 

plank and a lock <b(n^ on ihe butt 
Werfocks adjacently mounted planks. The lock and key set (tie gauge of the exposed plank face without 

requiring frequent measuring. 

[0023J In another aspect an adhesive composition is provided that is used to bond 
cementiliousrnat^ P^ieraWy, the adhesive composition fnductes cement 

aira. aihicfcener. and water, and may include organic or inorganic fters. The adhesive composSbn can be 
used to bond iat street plank or profiled c^^ The adhesive can also be 

Msdtotonddifi^densityc^^ moneetrtxxfimert, 
the adhesive b used to bond two fiber cement siding planks together. Preferably, the adhesive is applied to 
the fiber cement planks in a green state so that the K and FC adhesive ctm* together. PreferaWy. the 
adhesive does rot deteriorate under autoclave processing cortfrBonsar*^ can boused to bond FC planks 
prior to autoctevsx}. 

pp2fl to anofeer aspect, askfirg piar* having a spBne is prowled that increases lite 
Wndlin&sfrHigW^^ Thasptme 
can be a shaped piece of one or more matenab. and b preferably made <*«nattfc«tfa«fe such as 


the skiing ptenk to add funcfcn and/or oesthefics to fte ptank. PrefecaWyi .the-sp^e kf^umes the 
hmdtodffy andtougbness of meskSngpbifc. With fte spSie. the thfckness of a *n6f»n density PC plank 
c*betedu(^i^sacmT^ Forfostone*. mm»mm^y*W*M** 

■Sa^tjfeiiar*^^ Tbbpcovktes 
FC^ir^ptonk of ktcreased/ length *ra! is easier .to handle and «equres less msrterial to 


manufacture. 

[00KJ - ha«oe:«inbcMBBr«^--th» spin&AaMptf^a Bn«jaad-a-lpcl: and*dB«(onod.fcrt«»to 

cwnbihafibnv^aFCplank. PnOerabfc the butt fethtt^ 
. ti#Wm>*meM&**> firefefifcjy, the kx* fcanangted took thai js configjUredtobeto secum the 
. jk&4»adjaceml^ ttefCpW «**MiwfcB 

andthe^liasoo^^ 

thespfoe.andfce plar*. toarto&efcembqc^ 561 93096 rf 

■ men&Afita* face, ummimm********^^ 9M - m 


WQ42/D&842 


(0026J .*^J£$w^ 
sjd^ptenksorwSBi^ Thu^incneenibo^ 
«^ai^ resnfbrcing fctaie adhered theieto. 

andfor support. 

(00271 These art other objects art advantages wD become more My apparent fromi* 
foflow^desa^eon taken 

Bifef Descripfion ofthe Dfawfnos 

{0023) figure 1A shows an feorrc^^ 

surface vfcfoie. 

(0029) FgurelBshovKanfeome^ 

[00301 Rgttre2shtmane*#v^ J 
{00311 :f^3sh^ 
[0032) J^ure4^ame^ofiBSbD^ 
thepresieminvei^ 

[0033] Figure 5 shows ah isometric view of a secfion of. an FC plank in accordance wth 
another embodiment of the present invention, 
(00341 


[0035] 
tiertofl 
[0036] 


the 


Bguf* 8 state & feanehfc view of a secfioa of an FC plank in aecontence with 


0037) F^^ilwws ^isomelrfc veifc#*iew of ab*H**e FCpfe!**^ with 


< ^-^[W39K ^ 
FgureSA • 

. I0WOJ j^utellAs^ 


[ooej 


{004IJ F^;4« shovys an end viewof fte two-pleee plank and presswe ft^er system of 
figure 11Ai • 

Fi^^t2^pws pneij^odfermakH^ at 
FJgwe 13 shows anrth^ ine^ femakmg < 

[0045) F*gure146shows^eiidviewcfmet 
{004$) . 15 shows a n^od of making at 
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[0048) Fgues 17A and 17B show schematic vtews erf a mattjty* Jw shear ater 
conning affiled fora^^ 

(00491 Ffcurc18$fe^ 
accordance with the method of figure 16. 

* (OOSOJ figote 19 shows a hgh shear iri^ coalaWng ai affieave faroiMon tn accordance 
with the method of Rgure 16. 

(00511 Fgure 20A shows a ^atffel perspective view of a two-piece FC plank assembly 
according to another embodiment of flie present orvenfion. 

[0052J Figure 20B shows a parfaTperspedive view of a two-ptece FC pfank assemWy rotated 

9(P from figure 20A. 

(0053] Fgure21shovKasideviewtf^ 

[0054] figure 22 shows a cros^«*onal^of ii«) instated plan* assemblies of Figure 20A. 
■ (00551 figure 23 shows a metodof thefostaffirgplanfca^ 20A. 
(0066] f^ure24$hovrcanisometrfcv^ 
(0057] F^25shov*-acrcss-sectono^ 
[0058] figure26shawsateytyonterc 
(00591 F*ure27$hov*anenl^<*^^ 
assembly of figure 24. 

figino 28 shows a crcsssecfi^ asseirtrty °* Hgure 27 with 


(00611 Ffcwe29 ?*owsacn>ss*ic^ Fc 
prank assembles* 

[0062] F^30$hewsaapss*etf^ 
with oversized "V" style lock t 
n :fcs* (0063] 3 k lpg»&3t^owsair^tod.< 
lock and cbmpressiWe regions. 

(0064] 




#065] -10^33:^^ sid^pfenk assembly wth a 



(OOSTJ 
(00681 

Bfc9) 


Figure 36 shows isometric view of the loefctfig spline of figiHC-3^; 
;pg^37sfwwsa« 


approximate dimensions. ■ - . ■ ™ 

- * J0O71J Ffgure39sho*fcaa6ss-5ec^^ 

(0072) Rgure40shovy5acrcss-sec6onaJv^ 
foctfng spfoe with a chamfer.. 

[00731 Figure 41 shows a cross-secfona! vfew of the two-pfece siding pfenk system of Rgure 
33 affixed to a mourtfng surface. 

[0074J Figure 42A shows a ctoss^ecfo^ 
dovetail grooves, 

[0075} F^42B shows an enlarged cr^^ ofFgure 
42A having dovetaH grooves. 

(D07q Figure 43Ashwre a aoss-sectk*^ 

ptenfc 

(0077] Fgute43B shows an enteged cross-secfionaJ view of the bond between the spine and 

(0078] figure 44A shows a crossPsecfrmar view of a two-pfece skfag plank assembly m 
accsrdancewahanofoer^^ 

(00781 ^ 
affixed to. a-tnounfing surface. 

{OOSOJ Rgise m shows a-oDss-secftmaJ view of foe two-piece plank assembly m 
accoidan&vvfoara 

ir ?: - (pOSty •• f^goitf45B shows z ctoes-sesfiona! viewtf foe sidi&g system of Rgure 45A af&ced to a 
mounting surface. 

:- JB08&J Rguie^ pj^assembly using an FC *J 

siding p»tori*&^ 

vr.-*^ .fo^J ^f§fites8fc^^^ setfoi^of a skiff® pfai* assembly to 

accordance wffii anofoer embodirnert of the present mvei^a 

iPOTfl FgUre4£sfcowsafiisometrfrv^ : 

(00S5J Rgtife49^st»wsaaoss-s^co^ 
• P0S6J F^*&&t^ 

(00871 f^pe^shpe?ani^ 

JM3*aj F^5tsH<^ 

(OOfiSj ^ w3fi approxknate 

dkoenaoiis; ■ 
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. {0091} . 

chamfer. - /■ 

(C092J figure 55 shc^ac^^ 
47af^tqamoui^$^ . 

(0093J Figure 56 shows a meflwd for mak&ig a twc^piece pknk asseinNy usmg an FC sitfing 
pfenk bonded wSr an adhes^ to a ptefic sp6na 

(0094J Rgu/e 57 shows an isometric view of a section of a skfing pian* assembly in 
accordance with anctoembctfmeMofte 

[0095]: Figure 58 shows an isomefcview of the pJasfe spBne wHh a capfSary break erf Figure 

57. 

[00%] Fgure 59 shows a cmss^ecfionaJ view of the spfine of Figure 58. 

[0097] Figure 60 stows an end view of foe spfine ofFpre 58 with ^proximate dlmensforts. 

(00981 F^ire 61 slwws a aoss^ec«onal 
adjacent siding plank assembfes fanned in 

(00391 Figure 62 shows aa isometric view spfino with a 

cap21ary break. 

(0100] F^63 srK^acfc«s5eefionaJ 

(Of 01] Fipftttg^M 

(PW2J , F&ire 65, shc^ a tttt^ft&t*^ 



IM05J Ffcure 66 sfwws a^r gers^ejefe© wew^oAa p^upGd:^ with a) 

. extrude pctyroerr^^ , : . >. . . m>y 

(01071 Figure? 

(0108] Certain preferrecr^inbafineflte of the invention generaPy ^?^-to:-^*w^ ssting 
^^^^^^ *' 



noD-conibusS>iBy, strength, and;<fura$99^ 
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pcT/bsSoz/iow 



6ec^<femato&fc^ 
PaterttoAU 515151 a^ 

reference, having addffionalftncfionai and aesihefc features couW restdt in a more martetaltesifing pianfc 

[0110] One sdlng design, wfcfch uses * lock system, allows planks to be locked into one 
anofoer without requraig extensive measurement to maintain gauge flhe vrstHe i^fcai^^stanee between 
planks) and overlap (the vertical distance tffc plank overhangs the ptenk below) dunng installation, Afitough 
ft* lock des^ has many inhen^ 

anofrplanar wal Therefore, embedments desofced bekwfnciude a locking pfenfc that aflow the exterior 

sMfag to be instated on non-planar wafis. 

[01 ti] Moreover, certain lock designs do not function satisfactory for "smaB vanattons in gauge 
that are some&nes desired by instalers, especiaBy when trying to levefout inaccuracies in framing and J 
iiisfcfetoi around wfnxtovf and doorcpenings: Asaiesutt of poorly «tedV4ype bcfcahd keysidng, foe plank 
may subsequently experience lateral movement (Happing) when subjected to wind Rather, a lock design that 
allows for smaS vdfi^ions in gauge witie prevent lateral movement (flap?**) when subjected to wind 
woukJ be beneficial 

[0112] Furthermore, foncfional performance enhancements made to exisSng PC siding planks 
wis bring great value 16 fliesM^ f^-^ie&ElEhiplB^ WM^ment-^fi^&e or •flUbv - ImflBalMw 

deso^l^ow; adds value totC ^feg ptentes ^fac«a^^ ftstS^n poctti: ^tefc the appearance 
of naSabte extorted products on foe market has broughtwith i te '^W^^'iS^J^^m the 
pn^fo^ AecoftEngfy, a s«ind bus&ess motrva&n to find a 

also a way to form a stackable siding plank that retires the bottom edge from lateral forc^1i*i afcws for 
^^nl^'imdertW * {J 

[0113] Although foe preferred embodroents of the 'pfiS^lffy^^ ®>er 
cerri&h*^^ tt be appreciated th^ ^ 

the rnvefi^ botraayfiavfe Use in c^app&afic&Kas wefl. 

I 


THE SAME . 

At feast one embodfaent refefes to a tow dfehsty ptaift^ and 
. to one enibodfoient, the skfeig $M 

vili^ls-^ 

fypeccSy has a density ranging fan about 0.7 to \2 gfcro 5 , whereas medkim c 
fo$£#oto TKs embeds 
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[0115J F^1AandF^1Bstawb» isome^^^ofa ^c^pla*im AssfKwnb 
figure 1A, sa&ig plank 1100 includes a back surface 1110; an end surface 1115; a ley 113ft and a lock 
1140. As shown h Figure 1B ( siding plank 1100 further includes a front surface 1120. Table 1 stow© preferred 
ranges of SHfing plank tfirnenstonslbr this embocfiment 


Table 1. Preferred range of stcftig plank <&T)en$ton$ 


Dimension 

Ranpe 

TKcknessT 

about 3/16-1/2 inch 

MfthW 

about 5-12 indies 

Length L 

about 12-16 feet 


I011*J_ Figure 2 shows an end vie^of. siding pfank 1100 that farther describes key 1130 and 
lock 1140- SpecfficaSy. key 1130 further includes a key tip 1132 and makes an angle 1135 with a verfcaJ 
plane. The key tip preferably However, ft wfl be 

appreciated fiat the key tip need not have a 6er„ and may have a variety of shapes and configurations, 
including foose desofeed below, Lock 1 140 makes an angle 1 145 (0) with a vertical plane. Angle 1135 (0) 
ranges in one embodiment from about 85 degrees to 30 degrees, and is preferably about 45 degrees. Angfe 
f 145preferat^isappm)dma^e<?iraf to angle 1135* 

[0117}- A comroeariaty ayaSafcfe spfndiernolder (not shown) is used in one embbdanent to 

•v machine 

< Iwwever^i ^. ecpiJpp^dlvw»> pptyc^ystaflto <namcmd (PCD) Hades fer improved perfomanee w cuffing FC 



greater too? Ee. End surface 1115 is rectangular prior to macfmng. 


{Of-tai Rgum3show$acrc^ t50kAssbcwffrFigure3.a 
- ft&iia*t^ 1540 is 

» T&d naifingft Mounl^ surf^ of wafl 

studs. Kfey 1130 vt first sfcfc^ptank 1510 c inserted intotock or overlap region «46 of secorrf s»k« plank 
15^ A secc^ siding pfenk 1520 to mounfing surface 156a The gap 

1530 cjreafed betvy^ fot sfc6ng plank 1510 and second skfing plank 1520 should be of a size foat is 
aesfhefcaly pteasing. Fast skfing ptenk 1510 and second skKrg plank 1520 are substantially Idenfcaf to 
r sj|^|^r^ 

■r fl£1# : ^^^sh^ to 

im® ^ 

,.: stidralSOGas^^^ Rrstrna3 154a« driven i^irst pJank 1510 near te upper a|ge to 

4g$y?«a$^^ 
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- ■ •. {W 21] ABgirng kictc wd key feahses 1620: Second sk&g ptank 1520 is placed 1 
v moun&ig surface 1560 above frst sxfing plank 1510 such tot 'todc 1140 of second siding plank 152£ji 
aTgnedwfthtey 1130 of first siding plank 1510 ( assiiownmF^ffe3. 

flH22J lowerwg second sxfag plank 1630: Second sx&ig plank 1520 is towered onto first 
skiing plank 1510. As second sjding plank 1520 is lowered (wflft the help of gravSy) onto first sicing ptank 
1510, key 1130 of fest sjdmg plank 1510 automa&aSy engages and aSgns lock 1140 of seconding plank 
1520 kfo a locked position, (n Joded pos^on, key 1130 of fast sk$ng plank 1510 prevents second siding 
plank 1520 from moving under the Influence of wfnd forces, and fteretoe prevents wndnnduced damage. 
Further, the locked posrSon fixes the gauge and overlap, and creates a uniform shadow Ene, as shown m 
Fgure3. 

[0123] Mounting second siting ptank 1640: Second na3 1550 is driven into second siding 
plank 1520 near its upper edge tongkfly attach ft to mounting surface 1560. The method is then repeated -to 
cover foe mounfir^ surface to form a fergerskling system. 

[0124) The embdcfiment descrfoed above has several advantages over foe pwr art For 
instance, 1 qvdjds face naing. Because nails are often used to achieve a tight and uniform fit between two 
siding pfanks, a ts aesthetically preferable to avoid face naing^becaase the r^ head cannot be hidden when 
finished Advantageously, the siding plank assembly of t$s entoxm^pny^ sk&ig 

obtain a secure, fit betywen the siding planks. Conventional sidina pfafite^ieh as \^ of& totod^ 



p^. A nwm natws^- dmntatfi mesfon, taking advantage of the fero OT^avu^; r 
Advantageously, tie assembly of this ^ 


;-6istaJb66a 



[9127] htofe^,^ 
separate the sdmg plahte :^§i* mounting surfeca The emWd&ifent (tesctibed abow reduces fte 
fikefihodd of damage 

usuafly achfeved ty facet rsffing fesfefing pferte The embop^^ 

treqo^aiabe^^l 



i need to Ccuefitfy measure the gauge and 


•J 
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• ^ o-^ ^nrf kev of fiie siding ptank assembly descifted 
[0130] •• It wB be appreeatedihat the lock and toy o» me _ anhafimenbi 


above is not toiled 
below. 


tt. 


cmwift PI ANKS HAVIN G ry^™""^" 8 *** 0 * ^ „ 

«J^»ft^^^^ 

<te*e within a pcedelemvned naiSng ^ ^ 

t****, m**-**.******-" «** 10lfi * ** *■» ■» i"* •> . 

manufactured of FC usihg a coment^exlri^ process. 
puhrsuifaeeWO lonnetf iymemm^ as frm* 


isa 


i. l&evyise, overtop region 10150 b a 
6. 

Extrusfon 




TJwse 


dfeaitW upper surface I0220f6nns:plai*outersurfas8 10110; 


WO 02/081842 


JrctedeeMteWfca^ 

covas an area of dfitiffknafcif 0IKH5 squarefm^ prefer^ 
between 0.015 squa&foitfiesandOi^ 

[0134) Figure 7 dww a siding Si<Sng system 10300 

fodudes ptete 1O10QA and 101008, a wafl 103Wanite 103&L Using a twirenfion^ b&tf naSng 
.technique, piahk assemblies 1010QA 3nd 101008 are fixedly connected to wal 10310 usfngnafc (or screws, 
orstepfes). Fi^Zslwran^ 
plank lOIOQAMo wall 10310. When insta^ plank 101M^ 

plank 10100Bcovers na310320 and ^iwft^1^20ofp^101^ Thefestbrupperedge 10130 of 
the plank thus tonus a key foat «w^ses^ovedsporlo^r^on 10150. 

[01351 It can be seen h figure 7^^ 
that na3 10320 is no! too dose to fte edge of plank 10100/Vttereby preventing cracking orspGffingof plank 
10100A. ^dtonafy, a can been seen thatfafrig ^Kfioator 10120 Insures thatrafi 10320fe we* within overfap 
region 10150 and is therefore not visibte when installed. 

[0136] Another embodiment r»t shown* is an FC product having a pfuraSty of fixing indicators 
10120in>vaik>uslocai»n^ 

[01371 tattoamfotitml 
efp^*:»100 tamed by exto^^ 

103iatfl%ure7. 

flH38] hi yetanother en*i>dmie* the faft^vM 

maitt^ tecftn&jt^ ^ fc edn^&fo ^ a Mi^i* ^Hatsctek 
marai&Qtutfog process. IJtewis^- a roamat iMnWs^jr rater couTd -be use* ~« cotnb&wfion wrth a 

cohven&*ial<3^ 1021frof extnisfcm dfe^iBiMa preferred 
embodfrncSnt 

v , v pH39} 1 • -.terseeti *h Ffcw^d^an^^ fodng wtt .16421. iap&^Hjr • hcknted 

the product when naited or fastened ti> wafl framing or sheading. The fixing void could be fenned using 
mandrel in the exlhisfon fent^ prticess. 

[0140] F^u^ 8 shw an^sometifc >^ irfihe FC 0ank of a preferred embodiment Plan* 
10400 sara^exan^tf^ Plank 10400 shoas an exanpled 

an aesihefc^ pJeadn^f^^ w ! 

^irKfix^10420;an^^ 

pt411 AdiOTta^ 

„. : - >W 

fuiftdihc^ the retaSafiort &ne of an extated I 
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assembly provides an aesmefe appearand ias 9 ctfloeafe.fo affixing by im£hg the affodng region to me 
ovwfapajeabefcieena$ac^ 

[M42J it wll be ^jpnxiated that ^ 
marfdng tech»que$such as, manual embossing, machining. I* Jet crofter prfnfo& stamping, pressing, and 
painting techniques, vrhjch are afl fe^consumfng and cosily. 

pH43J Itv/I further be appreciate 
all, of thesxBngpfenk assembfes described hejeh. For example, Bee foe enitxxfiment of Figures 1-3. the 
ptankofF8ure5$»ftfeflyc^^ the lock at 

first edge 10130. Thus, a can be seen that a^g^^^ 130 of Figure 

2. 

IIL TWO-MECEfC PLANK AND METHOD OF MAIOKfrTHE SAME 

[M44J tn father embodiments, a two-piece FG plank and a method of making the sane are 
p/ovided. These two-pfeee pbnks can be used to form the various shapes described throughout fofc 
specification in order to provide a lock and key, hidden naihg, a deep shadow line, aid other features 
described hereto. TvwmettKKteto^ 

[0145J It be appreciated foat sev^ 
FCinafei« tpo^foerto Ibrav^^ However, duatome compodtioo of 

the FC material and ei&tmJtotmKtite materia!*) d(flw»(^*eistai fera^ is 

lei?gmy and the tandirg strer^ of foe ^ ^ «e 

stanc^ Wastry adhe^ of 
foe product, Whfcft reread tte mamtf^uiipg ^sfe fiite «ier ^pro^icL Advan^usl^ foe fcrrfirig 
process of thP, Wow^desG^ a-qufc* pjoeess** bondfo$t^FC pieces together to 

fomadwabtebonl 

A. First RoflerMeftod 

3^2*00^^ a^i^^NftW -tiffi^-attk a fist end 2120. and 

adhesive 2110. Mai plank secSoc* 21401s preferabty a medwra«ter^ FC ^frffftefy about 1/4 inch 
s ^btfmay tfltarlii as^bout^ viQ^qrJQ^ «l-IMck<» about tfiinch ornKH* The width preferably 

12 to 16 ; feet. o^pendflng o*r the appfefio^ M^ptan^^eGj&m 2140 may b^ maw^ smooth or 

teato^ ^ s^Sot 2l40«nay be fund h 

about SWincMH^ but ^^ ; as fihfa;^ about ffllftffiJ^im&N& as abortSfflSndi <or more, tte 
waSh of butt piece 2130 rs typfeafly about 1 1ff inch; ft* may be as wide as about 2 inches or more, or as 
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section 2140 (about 12 to 16 feefc depending on fee apptafco: Bufi piece 2* has a bwer suifece 213GU 
a&o considered the front surface: ' The tecfioh of butf piece 2130 is to reinforce mam ptsik section 2M0, 
thereby foaeasmg the overa3 ngk% of pte* 2100. A second foncfion oTbtfl piece 2130 is to provide 
thfctaiessfofan&npfDvedsnaclcw • . 

tfH4*I Adhere 2110, located between upper surface 2140U of main ptenksecfon 2140 and 
fewer surface 21301 d butt piece 2130, * one einboc&rieftt fea fest sefeg, reacfive hofmett pofyureftane 
«Sh a vjscosgy of about 10.000 to 100,000 CPS at appjfcafibn temperatures. Other embodiments for the 
adhesive 2110 are dtecntetfbebur. The appfcafcn temperature fwWlie^ 2110 mno^ : ^ abort 
to 325°F. The affleston fine ranges firorn aboit3 to Sseconok The adhesion^ 
bondstengmtodet^after^acm^^ 

I0149J tn operafon, adhesive 2110 b app&ed in beads oh upper Efface 2140U of mato plank 
section 2140 along its length. This may be accomplished by using a Kordson hot-n^ etctnjsion system. The 
adhesive beads are preferably spaced apart by a sroafl distance, such as about r or 1/2". The prefened 
amount of adhesive e about 1 gnam/foot/bead, tough the amount may be as small as about 0.5 
giarns*bt/teatf or as targe as about 2 gjanis^oot/bead. brimecfiatery upon applying atftesive 2110 (04, 
wahm about 3 secc^);fe^ surface 21301 ^ of Inm 1 piece iM^ fe mlen^ vtfth upper surfece 2140U of 
in^pfanka^^ 

2140 las shown m r%pem The atrangement of main plank seeJon 2f40 aid butf piece 2i& fonms too- 
pie^pfenk21001iav^tt^ PtefeiiaSly M bottom stirffces 

of theinam p^anksecfion 2140 ^tffeb^ piece 2130 are preferafyftftt. 

(0150] shown 
about 15 Degrees, t)utm^iangem^ 
offteaig^sun^istoaidi^dnamage. 
[0141] F^ttA^^ 
1 sN^22bfcfo^ 

10159 Ffci tol»221fr aitf^^ ro&r 2220 are prei^oppas*^ 
rotecs and arearangedp^foan^ tooperafion, pla*2100 

fcWlhre^te 

is sized to en^ pi^21^^ ^j^mivfe 
$un^21(XHItf^ 

2140. Plank 210O« transported though roSer system 2200 at qpoti^^ 

fansw^ ^ 2210 ^^e^^^^i^& jtim 
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{0153] f^12desctfoesaineihod2400forn^ 
, wh^ involves: 

(0154) Ifc^atf»ste24to' Fas^ 
ircaappfc^ system. One such 
temperatures iage fan about200° to,325*F. 

P155J. Am plank and butt piece Sat? 2421k The piar* 2140 and butt piece 2130 are 
viewed for flatness. If plank 21 40 and butt piece 2130 are ddenntned to be ted, the process is continued to 
step 2430Jfpton* 2140 and butt pi^ 
shown in Figure 13. 

[0156J Apffy&g adhesive 2430: Typicalfy abort 1 gnan/fod/bead, but may be as small as 
about OSg or as laigeasabout 2 g, of ho*-melt adhesive is appGed in beads spaced about Vz to 1* aparton 
upper surfece 2140U of mam ptanJc section 2140 (see Figure OA) using the Nonfeon evaporation system 
extrusion nozzfe. 

- (M571 Radng tutt-pwes on adhesive* 2440: Buttpfece 2130 is placed onto adhesive 2110, 
shown in figure 9A and as desafced above. 

[0158] Mamtemhg phsces underpressure 2450: Immeifiatety (preferably within 3 seconds) 
upo* comple&n of step 2440, plank 2100 is passed through colter system 2200, which maWains the plan* 
under pressure (about 750 Winch of nfler widfli) preferably for a minimum of 3 seconds to allow adhesive 
21 10 toe to cool said Kpd wifr pJank sectkm 

section 2140 aid butt end 2130. causes the beads of adhesive2110 to spread put in a flwi^fer. 

[0159] The method, shown m Rgure 12; ft a^jfoCs^^m^^ on pten* 2100 

when ptenk 2140 andtortt ^lece 2180*re bott Sat However* a further process was developed to bond 


JM60J Ffoure 13 describes another method 2500i^ 

v •< [0^t]i '^^adbeOfe iSW: Fasfr&t&igv^ melted a he* 

melt appfcatfbn system. One such system is cornmefciaay avi^^rfioin U^^ ^Go^orSoo. App&afcn 
tenipefa^ butmay range from ebou*200 a to32n : . 

PKC2] Am^pm&Kl Wf pfece fef? 2§W; Theplank 2140 and butt piece 2130 a» 


k injt mafie assmal as 
to 1- apart (a 


r 2$30r tjp^ ahe^l 
4^$5s*ra$te^^ aBhesive.fe 
ratenum of 2 be^am preiS^^ 
9A) ustog fce Norfsoo Coipaatioo system exfcusfen nozzia 
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shown h Ftgure SA and as descrfted above. 

^confb) upon cpropfetipn of. step 2540, pfenk 21<XUs pfaced » a coroenfi^ press or 

confirwous press {not shown), which mafoiate the piank 2100 under pnssure (about 750 psi) fora rwnnurn 

»30, The squeearg of main plank 
. spread outinatfun byer 

Advantageous*/, the fwo-pfeces of FC materia* can bo bonded quickly so (hat post- 
bonolog passes can be W^ &nmet^ 
flipjrcc^^ectte 

sSfoig plank assembly creates an enhanced shacks 
par^ over the upper surface of tie ma« 

edge. The butt end piece also nesufis in increased rigidity of the FC panel product so that ft can be easfy 
handled and Called. 

101*71 ft ^ be appreciated that alu^ 

anequfyajent $fc?pe can be formed by roacfun&ig a soW rectangular secfcn. 
^4fMMt.4b m^^fe jaqm cosBy arid produce, a high ainowrt of ^wesfe mater** ft wa also be 
applied flat oOm^^^ e^ t»Ji^o^ such as o^sci^bejow; hygbut&g the two pieces 



i 


tosn^eft^^^ adfe^e n^^,jS^Q^ t&o% h boated 


a&tttf §9. Jnape*^ of.pbpK 2140 or lower surfece Q 

2130L of butt pece 2130 ajong fls lei^ The fluc^ of appfied 

&4()tf.4yp^jn:3^ 2130Lor2140U. 
>r»t^xceedahoai1/a4reit 
P1C9J As ^Ber^ sj^-desc^^* F&wbs- 14* and 14B show 

i^^^^Wi ^^ a tmi roter 3210 and ai laterteartr 3150. WeiJeaver 3150 is a cured FC 
f^a^t^d .stm^^^^^i^^: is iQ.physMtw^^^ to 
^ fend refer 

>t»t 




>/*sscii>ed beJo* ^fQeffioel^p^e^: 
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3t40. shown toF&ure14A,14B. 

[01721 to(l^mi{to i& l^&X): Lo^ swto 3130Lof billHfece 3<30 
&rtei6ctfw»uppersurfa^ 

PK731 4ppp9press»e to toffpfece 333flr Hand rcfler 32W fe roSed over ttie lengft of 
surface 31300 of plank assembly 3100 in a dsedion normal to the upper 3130U and lower 314CL surfaces, 
shorn tri Flutes 14A arid 148. to force contest of adhesive with fiber cement pieces; and provide adhesion 
between buttpfece 3130 and plank 3140. 

[0174] fte<^adtesrVa3340: Rar* asseinttyfc aird^^ 
may Me as tons as about 24 hows or riK^orassho«asatK)at8hc^crtess. 

{01751 Aatbdafrg phi* assembly 3350: Plank assembly is artbcfaved at a temperature 
between about 350* to 4O0 , F at about 120to 145 psi fora period of appn»4nafery 8 hours. 

pM7q Tii^Plank Assmtfy 3360: Overflow of cemenfifous adheslve3110 is trimmed 

- mxneured and autocJaved pbnkassemWy. 

[0177] The use of a eemenfiaous adhesive *s described tetow to adhere the two pieces of 
fiber cement together has aD of the advantages described above for the polymeric adhesive. Another 
advardage*Oiata«s^^ fe economical and can be 


it Thus, one aspect of 


[01781 Tb« en*)djm^ described above fo^ 
togemertooreprefi^em^ 

fiie presertfovenfon pK^des ai^ie^llpn of matter for, and methadet rnaHng e-< 
boodmgnTatemfc preferably rcwatela^an*^ ****** 

ftiera. TliS^if^forr^^ 

oe 4 af>|>«§^ vnltistand autoclave 

i r arid* cbnipafibfe vffih FC materials. MtSst coro^htS^ pb^nWffc aurieaves and polymer- 
modjted aftvestes mefl> bum. or degrade Vtoeri exposed to temperatures to excess of approximately 375 
a&&S&*ttitf«to inanufectnring process; FC materials are' dfed m an autotfave thai can reach 
^jswmia^ 4#^^ to bond FC 



whole wB respond to erivHonmenfaJ factors m a^r^mar^ wpn>< 


wooimmi 



Aten^eou^r, the acft^vCP^JO^on *$ fcis e^bp^qt est* 

fc^peiatuns^ 

. con^osSon b tesssgsfly. nwe /eadfyavaSabie, and me enwomne^ ^irtW^^ 

or polymer**^ 

under^aftafcie or ropWcdndafens. 

{0182]; Tte cement, and ^t^^ 

wheie foeparfcte size foeacbingnediert may measure up to about 200 moons. The eemed may be present 

ki the femuia&on in an amount between about 10 and 90 vrt%,^ 
.^amcHJntupto^^ 

2 wt %. Water may be present h the Emulation m an amount up to about 90 wt %. (Afl references to wefgbt in 
tfe Axament are |^ed wa *y matoi^ vy^it basis, unless oftenwse Wtcated.) 

I01B3J The organic fiber in the fofimitefon may be in the forni of ceflulose ffoer (where foe ffcer j 
may be bleached pulp), andmay be preset in the feraudafion in ananwnt tip toabout 5 wt %. The morganb 
fiberm the foimuiafon may be in foe formofWoDastonite. and may be present in the formulation in an amount 
up4>about 30 *t ■% Both forms of fijer (organic and inorganic) may measure upto about 3 mm m length. 


TaWeZ .Exemplifying fonraita^of cemoifitk^ 


RawMatensfe 


FonnutaDwl 




05% 

0% 



5&5% . 



r.Sffica. . ;> .... . 

39.$% 







.IWcfasn^r ... 

0,5%. 



Wafer " 




of eemenfitioMs 

fcxeadand.bind with cement 

Tl% ^ ajsp acts as a .fifec/aggregate :4|&JN^4|M!ti 


. Thickener sk^sbe i 
bonding process <?f fitefiber cem^ surfaces, ensues (haUhe adteswfllst 


fie bond 
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prepiarafiba^^ 


RHmutaSon 2 contains no fter. Water is added as a necessary reactant for ffie cenwtt in taring foe 
hyfcated cements 
disperse »^ and sote Ihmi^ 

[(HOST F$ure16shcwame8xxM1W 
density FC materials thatndudes: 

[01S7J SfepWfrO^aofceste 
step 4112 if the fcmwiatob^ 

[01881 $fep4ff£0oa$3<flw^ to thfe step, method 4100 

proceeds to step 4130 if (he formirtatiofi being mate coafams organic Ifoers. Otherwise, foe fonnufefoft fe 
presumed to contain morgan© fibers and meftod 4100 proceeds to step 4120. 

PM89J Step 4115: Mxh9 $3te, cement art to this- step, method 4100 adds the 
powdered sifcafo wafer to produce a 50 wt % siica slimy, and then transfers the sffica stay to a mixer (such 
as a Hdfcart mixer). Ate^ 4100 adds powdered cement and water to bn^ the peit^ by wagW of soKfe to 
apptoxinateJy about 68% to 70% (appm»ma^r/about430 to 470 milfltes totaliwaterper kBogram of so&ds), 
and then mixes the adhesive fonwilafem for about five minutes to attem homogeneity h the mixture. An 
eaamjifecfaH^ lMMAmtmtt«xe^1o^41^ Ffcuretf isa 

sdiemafctfr^^ views A and B 

toetotfe a Hobart mixing bowl 4210 and aft aotesive fb^^ a iWx»«ade 4220 Hends 

Mffisrve^fimmdaSM 4240/^1n\artem^ vfew B t a wh&k blafe4230 ^ ble^adh^sr^fowrtttfa&w 4240. 

e^WadS^beuse^ 

[XH90] Step 4120: Mxhg s$c% toxgwic foer, cement, and Water. rn thfe^ mefliod 4100 
^ the>powder^^ sfany; and then trusters the sffica slurry te a 

jr.adds 
>5Q0 



ir waft 

4100 ften proceeds to step 4140. ;' 

ftlttf - Step 4130: mptosirig ©rganfc ®er to water: In 6ns step; method 4100 adds fte 
orgsn^S^^ or bleached jpufc. the ptife i*pi^^ iefihe& and rjuted 

wateiltoa!«i4% by w^-Me^ arid dsperw^ 


(01921 StepJttZffixing^ tfffi&'$$H 
tfcecemi^ 

^ca; art «>erv foen to bfendihe ingted&rtfc tw^iritei^ & a Hobart mixer, 

shown in Fgure 17) to attain homogene2y m fe raxture 



{0193J Step 4134: Dewstefing mtK>(of£on^. Fdkwig. step 4132L a dewajenhg 
4300, shown hi Figure 18, dewafeis the mix to achieve a to pain* consistency as described befow. 
4100 ^proceeds to step4140„ 

[C194I Figure 18 rs a schematic c( a dewatenng apparatus 4300, whch ffxfudes a first side 
4310. a second side 4320. a fund side 4330, and a fourft side 4340. In one embodiment, each side of 
dewatering apparatus 4300 preferaMy has identical length, width, and height faanother embodiment, each 
s«fe wouM measme appfoxsnai^ 

first skte 4310 and third site 4330 are paraSel to each ofter, second skte 4320 and fourth side 4340 am 
pantfd each other, and each side is joined to bw other $Jdes ai 90 degree aogies (e-g., frst side 4310 is 
arranged at a 90 degree angle to second side 4320 and fourth side 4340), as shew hF^ure 13. 

{01953 Dewafering apparatus 4300 b designed to boW a perform metal.plate 4316, a coarse 
mesh screen 4314 aM a fine mesh screen 431Z^ 
4312 and 4314, and plate 4316, respectively. Rne mesh screen 4312 conforms to ASTMS325; coarse mesh 
screen 4314 conforms fc> ASTW#10; and ptate 4316 approximately 3/tGT thick; and is perforated wifti round 
5£ diameter holes 4317, at a frequency of 9 holes per square Inch. Screens 4312 an*4314, and plate 4316 
maybe made of metal or othercomparabte materia* to provide stmBar funtfk>naJfty. 

[0196] In operation, the adhesive fonrariation fepouredmto dewatering apparatus 4300. A set 
of mesh screens and a metal plate (not shown) idenScaJ to 4312, 4314, and 431fcare statin reverse order 
on top of 0> srt i?skte 43QO so thai toe screens and pfctes -^t|a^ifi9^^;^^an^ttia adhesive 
fonnuJafon is contained between the iwo sets. Downward p«ress^.-appSsd:^fli€ screens and plates 

vacuum apparatus (not shown) may optibnaSy be used to t&i^ ^ screens 
andgajes.. 

{0197] Step 4140; I&n$fermg to J 

F5guro19$t*^ 


J 



1^*^ lewtres at a speed suffic^fo cn^a of fte 

mixing bow! (approxima^ 

JD198J S^4#£Ad<^ 
mocer -4400 as reo#n^*> $c<^ a thicfc paint consistency TOetei^ be n^cfe of epniinenla^y. 
aya^«gu^ 

(<^ceB^ 'Cejk^' (hydroxy ^ 


I c*HWc^) f m more 
fl>ay adds! to achfeye^ deswEd viscosay. A visual <fetefm&j^ 
visw^ of the adhesive • < V.- % "« f-^-. • 
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these product may not be sufed for exposure to high ta |ateh»aW«W»*l*' 1 
- approximately 375 degrees F and break down during autodavtog. h addaion, the polymers and pdyroeF- 
rtodllieaadh^^nmcostlyto^ 

N VAPIOt ISflEStiSN Q n p TWO>pB-CE PC PLANKS 

{0200, The one and two^iece FC planks described above adv^tageousl/ «he 

desig^amd^be^^B^tot^I^ Ho^ve,, a watbeappredated thats^to 
shapes can be farmed using one piece of «^.crc^coi*ii|^ ^ -*" B * - 

*" " ^ Tt^u^-M^D ^i^^t^F^^ Method off^ldnqfte Same 
(0201) to one embodiment a two*^ 
" described*!**. *^F^2*irfl^mi-*«^**^^^" M 
piece 5130, andadheslve 5110. In this embodiment, dank 5140 further includes a key 5160. and butt prece 

5130 further includes a kx* 5150. 

{02021 Rgum21«ho«asideviewtf.pla* 
mates 4MM» 5285 wflb respect to horizontal line 5290. Ux* angle 5205 in ^embodiment - 
torn appr^ery 5 degrees to 60 degrees, mere specfficaSy about 45 

5275 « one embodiment * <^*h»ottl «ne 5280. rfcy a** 5275 

ranges from apjHOxteetoly 5 degrees to 60 degrees, mm**^***.**"***"^"* 

5285. Methods of eutfingte* StSO and tey 5160 (6* .•*»•* 

. wettot^huVeait . . . 

. ffsm ^^sh^acwss*^ 
' WtXtx*** af^ptenk assent 5300 tea MOM***"* Moortmg 

surf^^isl^ 
B^surf^^fi*!***^ 

to:^as^yJ1(»P«evibosiy rtesoibed. Fust plank assembly 5300 includes key 5320. wW* binseitei 
ftto'l6e«S330 of Second plank assemWy5310. 

. : fcoQ - mme. &m* a method tf ^staffing piank assembles onto a rnowifing surface, 

*s sfk^ m F#re 22:m n^5340 is d^fnto&sl^assenaify 
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P206J Stop 5m/ti§rin9 fock and key feature* In this step;-second pfenfc assembly SSIQfc 
placed sgaiist moun&g surface 5360 above frst ptank assembly 5300 ^uAftat Jcx* 5330 of seca 
assembfy5310 is aSgned wSh key 53?0 of IWplanfc assembly 5 

[0207] Step 5430: Lowering second pi&ik assembly, to; this sfep, second plank assembly 
5310 is lowered onto firs! plank assembly 5300. As plank assembly 5310 is towered (wfothe hefcof gravay) 
cmto first pJankassembry 5300. key 532^ 
5330 second pfank assembly 53101^ 

assembfy 5300 prevents second plank assembly 5310 fan moving under the influence of wind forces, and 
therefore prevents mvtinduced damage 

[0203] Sr^ 54^ Moon% second pfetf second na3 5350 is dffven 

into second plank assembly 5310 to rigidly attach ft to nwurrtogsurfece 5300. 

[0209] Advantageously, the siding plank assembry of this assembly can b^ 
siding planks tighgy and uniformly without requirmg a visible na9 fastening the overlapping region of the two 
planks to resist re wind toads. Fuifoejmore. foe srdir^ plank assembly requires no starter strip at fce base 
of the wall" to provide the lap plank angle of the first hstaJted plank. The lock and key aiso set the horizontal 
gauge of the exposed pbnk face wifoout requlrfeig frequent measuring. 

[0210] it be appreciated th3t ano^ef way to prevent wnd forc^ ton damaging planks is 
to nail the butt piece^owa However, fiiis method Is t^ exteoshre, may cause breaks or spfc in the FC 
rratenalandredjcestf^a 

B. I^ttavto^ andvMethod ofhfekfrxi 


£02ffl to anofoef embodiment *.to^-f&ilu*4m& m ©versfeed V style lock 
sysfemaraTaJdedc^^ Ws 
embodiment also appSes to any plankofsmtfar shape ftat uses a loc^^mec^entsm^i pfeee of fece na&ig 
aftwtertfari^^ has beenmaleditoa 

Same, m W slyte to& a^ raqwmg lextenswe 

measiii^ vertical diaan^-bebi^a pfante) and wer^> (the vertical 

dfcte^thepiart 

[0212} Tbe ; des^n described bdow fe partkxferfy advantageous for waBs tat so not 
completely planar. totaling exleto 

pfenar: Jfor eicamjfe:i^ a<wa& may bow i^fo^voo* dries after :instaBaSbr*$jd ct^te.a 

dtettol&fe^^ planks beingtlocted arel 

Vary ;across^iMtr-As a jest* of bang poorty ftfei fte pfenk 
movement (flapping) when subjected to wir^ 



J 
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[0213] Advantageoisfy, the planks desert 
wate because they can « together vrtthout excessive force. Ftirthermote, me to* and key design wS 
mamlam gauge and c*erf^ As sucfvftepbnksvnl lock better on the 

waU because they wiB be straghterfoan the frame, ' which ofen norvpianaf. 

[0214| Fgure 24 shows an isometric view .of a FC p^as^My 6100. which Indwtes a 
pfenk body 6105 t a Jock assembly 6150, and an acfoeswe 6115. Plank body 6105 is fixedly connected to lock 
assemNy 6150 via an adhesive layer 61 15 ? as shown h Ftgure 24. Adhesive 6115 fe preferatfy a pofymenc 
Iwtm&adheshfcoraomK^^ 

these two adhesives is described above. TaWe 3 stwws preferred ra^es of body 
one embodiment 


Table 3. Prefened range of plank dimensions. 


Dimension 

Raraje/Uniis 

thickness 

about 3A6-1/2 inch 

Wfctth 

about 5^12 inches 

Length 

abmtflfrtfrfeoL 


[0215J Fgure 25 shows across**^ 
m figured TOsvfew shows hcwtock tort soiface«370Js bonded toptenk back suifeee6120*ia adhesive 
61 15. The wetted used to bond lock front surface 6370 to plank ba#> nriM.«2fck.fl* same as that 
desaffied ifcove. Ffcoft^S shows a key«260, part otpfenk a^efn^6iW.*i gra^deta* Key 6200 
includes key §p 6210, ivhfch * a stifece cut on a hafeontef pfenfc. pai^tfrhoriz©^^ to 'blunT 
theedfcbefi^pta^ 



ffl$m*$k fc"Bba^*** Hmer &@c£ 6325. whew second 

MpffesiSfe ^^ftS^^^^ the ferip tffcefc foier tttmted 

surface 6330 is as shown m Figure 27. length X may rang* fan abwftXk* 1/8.' Fast 

cc^wes^te '^on 6310 and second cbmpfessfcfe region 6320 ircy be corstnicted of compressfcte 

roift^^aspo^^ 

[OStTj A&aih Wurtted surface 6200 showi at an about 

6325 ^^in^ian^^ a'srfjsfahfcfli^ 



[02iq 

for-the labeled darienskws ii 


6150/ Preferred ranges 


WO02AK1842 


Table* Preferred range of variables for lock assembly (frnehsfcns 
as shown in BgisBS 27 through 29 



Dimension as Labeied m Rgiire 28 
andRgure29 

Range of Dimension 

A 

m 0% tit /*» a _ 4 

about 3/16 toft 

B 

about 3rt6 to# 

C 

s*outO*fcr// 

0 

about to 2iT _ _ _ 

H ~~ 1 

a4xxrf5ff , to2JBr 

W 



about 1/16" to 3/16- 

XflocH 

aboutXrM/tFtoX+l/F 

Y 

abouM/32*toW 

a (alpha) 

about 0 degrees to 60 degrees 

Bfteta) 

about 0 degrees to 30 degrees 

yfdeffa) 

about 30 to 85 degrees 

Sfeamma) 

about 30 to 85 degrees 


1021 9J fig tire 29 Bustrates how key 6200 of a f 
6150 of a second jrfank assembly 6520. and bow the shape, of lock assembly 6150 and key 6200 enhance the 
Ijeilwina^ Lock tmer blunted surface 6330 and key tip 6210 are each cut at 90- 

dfc?P$ .^gles to plank fiortt sufface 6215. This design allows foe plank assembles some lateral 
■<5^^ sKftrlatea^ after being 

cQngHes^;iegto ^ 

Ippk 615ft wft key 6^, and to abscd). lateral movement of pfcnk assembly 6510 and 6520. I?* 

e?isi^ 

.ass^flrtfi^ -car* be h<^. ^ requiring exoes$ive force. The sepyft plank assembly 6520 

* tossed 'JfeiftP ^ p^^^ ^lft Jj^. a can (nove. wifoin the comwes^bte (fistance between kx* 



Because fte waa frame is often not Tpfomb; (the. wafl may be pon-ptenac). the top 
siuface if key 6200 does not form a.slratghtJne. By aflowmg the bottom surface of secoud ptaric asserrtif 
61p-tw^ thetocfcassemMy 6150 can s&be straight when placed over the key 

62M g$s feefeg J^stra^ by fe own stSness). Affiwugh nrt.p^fect. tt^_^pg^ne^^s a considerate 

surface 641a Mounfing surface 6410 is typicgSy made of a series of studs ( 
640^ and 64Q0D are fetaSed such that each { 

befow For example, na? S420A fees, the top of plank assembly 640QA to swfece 6410. Rank 
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assembly 6400B is installed directly above it, such that the oversized V style lock secures plank assembly 
6400B. Nail 6420B then fixes the top of plank assembly 6400B to mounting surface 6410. This process is 
repeated with plank assembly 6400C, plank assembly WOOD, nail 6420C, and any additional plank 
assemblies and nails required to cover the mounting surface as desired. 

[0222] The lock and key design, combined with compressible regions 6310 and 6320, provide 
some "give" (lateral compensation) in siding system 6400. As a result, the siding will compensate for moderate 
non-planarity of mounting surface 6410 and siding system 6400 will appear planar (flat). 

[0223] Figure 31 shows a flow chart of a method 6500 of making a two-piece FC plank with an 
oversized V style lock and compressible regions, including the steps of: 

{0224] Step 6510: Manufacturing plank. In this step, a plank is preferably manufactured 
according to conventional Hatschek methods. 

[0225J Step 6520: Bonding plank pieces. In this step, plank body 6105 is bonded to lock 
assembly 6150 to form the plank assembly 6100 shown in Figure 24. The method of bonding two pieces of 
FC material to form a two-piece plank either using a polymeric hot-melt adhesive or a cementitious adhesive is 
described above in greater detail. Some alternate embodiments may not require this step if they do not 
include bonded pieces. 

[02261 Step 6530: Machining plank to form key and lock. In this step, planks are fabricated 
and machined to the requisite shape. In reference to Figures 24-26, plank body 6105 is cut to form the plank 
top surface 61 10 and plank bottom surface 6130. Specifically, plank top surface 61 10 is cut (to form the key) 
at an angle of 9, which ranges from about 5 degrees to 60 degrees, as shown in Figure 26. Plank bottom 
surface 6130 is cut at an angle of p, which ranges from about 0 to 30 degrees, as shown in Figure 27. To form 
the lock assembly 61 50, the bonded piece is first cut at angle beta to form lock bottom surface 6360, as shown 
in Figure 27. The remaining surfaces of lock assembly 6150 are cut to meet the specifications of length and 
angle listed in Table 4 above. Moreover, this step uses the same method as described above in making a 
two-piece plank with a lock and key design, including steps required to cut the plank. 

[0227] Step 6540: Attaching compressible regions. In this step, first compressible region 6310 
and second compressible region 6320 are attached to lock assembly 6150. Materials that may be used for 
compressible regions 6310 and 6320 include commercially available products such as polyurethane 
elastomeric foam, rubber, rubber foam, and silicone rubber The compressible regions are applied using 
conventional application methods, such as "Nordsons" FoamMelt w application equipment such as the Series 
130, applied at about 250 degrees F to 350 degrees F. First compressible region 6310 is applied to the length 
of the lock assembly 6150 along lock inner angled surface 6315, and second compressible region 6320 is 
applied to the length of lock assembly 6150 along lock inner surface 6325, as shown in Figure 27. The 
thickness y of compressible region 6310 and compressible region 6320, as shown in Table 4, may range from 
about 1/32" to 1/8'. 
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[0228] This particular embodiment describes a two-piece plank; however, the use of 
compressible regions may be applied to other plank designs as well. Some examples of planks that could 
utilize this feature are any of the above-described one or two piece planks and the below-described plank 
having a plastic spline. An extruded plank could utilize this feature, as could any plank of similar shape that 
uses a locking mechanism in place of face nailing an outer plank bottom edge to an inner plank top edge, 
where the inner plank top edge has been nailed to a frame. Exemplifying diagrams of two plank designs that 
could utilize the compressible regions are shown in Figure 32. 

[0229J Figure 32A and 32B show plank designs that could utilize compressible regions to 
enhance the plank functionality. Figure 32A shows extruded plank 6810 with first compressible region 681 2A 
and second compressible region 6814A. Figure 32B shows hollow plank 6820 with first hollow region 6815 
and second hollow region 6817, where the hollow regions may be filled with foam or other material, or left 
open with no fill, and also shows first compressible region 681 2B and second compressible region 6814B. 

[0230] The design described above advantageously allows planks to be more easily installed 
on non-planar walls because they can be fit together without excessive force. The compressible material also 
advantageously forms a capillary break, such as described below. Furthermore, the compressible material 
acts as a seal against wind and rain. 
V. TWO-PIECE PLANK HAVING A PLASTIC SPLINE 

[0231] In additional embodiments, a plastic spline having a butt and lode is provided, which is 
designed for use in combination with a FC plank for a siding application. The result is a two-piece FC plank 
assembly having an FC siding plank bonded with an adhesive to a plastic spline having a butt and lock. 

[0232] Advantageously, the siding assembly of these embodiments provide a lightweight siding 
assembly having a reduced amount of the FC material while maintaining an aesthetically pleasing shadow line 
when installed. They also provide for a low-cost siding assembly with increased stiffness and strength, which 
reduces breakage and improves handleability and ease of installation. The siding assembly is also suitable for 
blind naiOng and capable of high wind loads. The spline can also be easily manufactured from plastic with fine 
details using an extrusion and or molding processes well known in the art. The term plastic includes, but is not 
limited to, polymeric resins, copolymers and blends thereof with suitable flexural and tensile strength for the 
anticipated use and a heat deflection point well above the maximum normally experienced in the building 
environment (approximately 40 P C to 60° C). Such plastics could include but are not limited to: polystyrene, 
polyvinyl chloride, polyolefin, polyamide (nylon), and ABS. These plastics can contain mineral fillers to reduce 
cost or weight and improve strength or toughness properties. Alternatively, these plastics may also contain 
fibers to improve tensile strength. The plastic spline can be manufactured using low grade or recycled plastic 
for additional cost savings without sacrificing desired attributes. 

A. Spline with Angled Lock 

[0233] Figure 33 shows an isometric view of the siding plank assembly of one preferred 
embodiment. Plank assembly 7400 includes a plank 7100 and a spline 7200. Plank 7100 is preferably a 
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sxlirgpiartf^^ 

Js**buttartd*ick-»n)e spline mahutaaured ofi#d plasfciiang a weWa^ejfnisbipipcess. SpGne7200 


{0234) ; . Figure 34 shows an isometric wewof *e R> skfing plank of a preferred emfxx&nenL 
Rank 7100 tea skiing ptenk that includes a ptenk top surface 7105, and a plank back surface 7120. Hank 
7100 has a lengtii T. a iridlh V, a height V, and a flat Y. An exampfe of pter* 7100 dimensions include T 
bet^ abc^ 12 ami 15 feet V between ^ 
ami Tbetoeeft about 0 art 1/4 

[02351. R$ire35feaapss^^ 
34. in flfc Vfevii SKJdfBci^ detis of fte plank 7100 are visible. Rank 7100 fatter includes a ptank bottom 
suffa»7110^hd%pteS*1Wrt suiface 7115. Also shown are ptank top surface 7105 and plank back surface 
7120. Rank top surface 7105 is set at at angle Vto plank front surface 7115. Ptank bottom surface 7110 is 
set at an angteT to ptenk-frortt surface 7115. to one exampfe. V is 45° and IT is 84*. Angles V and 'ft of 
plank 7100 are cut using argled water jet cutters during normal Hatschek manufactoring processing. Preferred 
dimenskwsand angles of plsfik 7100 are indicated in Table 5. 

Tabte5: Ratdc7100<finienstons 







mssas- - - 









mm 





3£ shows an S?wwtrK view of fe |*asfc feeling srjfoe of a prefeired 
lim^u^^^ne^ yeif^ ^.ba^.s^rfape,^1p, a first flange 

7215. a ftrt |8^^#fe^722ffl. ju^fagi 723ft, alh^.flange 7240, a fl^siga top surface 
Spfite 7200bas a lewjth T, a «db%y.and al^-n*. An example of 
^•7^ db^rBtops kslude T betweenabout 12 andiejfeef. Vbe^ about 3^ and 3/4 inches, and 

" JjeSTj Figure 37 is a crosfrseqfional rfiagram. of spSne 7200 taken along fine 37-37 of Figure 
36. In S^^^xkA detajbef jhe spline 7200 are visible. Sp|«e 7200 Wher includes a first flange 
bo^sufcKe7225. a second flange front surface 7235. a Otfrd flange bottom surfece 7250. and a fourth 

A first edoe of &st Sajge 7215 is jntegrafy qojinected at ari angle to a first edge of 


^agated^^ 

flange 7240 between the first and second edges of toW flange 7240. A firsi efce of fourth fiange 7260 is 
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a^Bgi^ connected t> a second edge of fsrd fiange 7240*1 pataJte! «tt) plate 7285. A first edge of « 
Sange 7230 is EntegraBy connected along first flange 7215 between the fiist and second edges of fjc^l 
7215 Jh parafiel with plate 7205. Second f^7230^fo^^^7m^tQ^3^ 

{0239] Figure 38 is an end vaw.qfspfine 72M. Appmxiriiafe oSriensfons and angles ol a 
prefefredembotfr^ 

Table 6: $p&*e 7200 dimensions 


Dimension 

Rawed Dimension 

Width V 

aboutOJStoa750inches 

Height IT 

ai)c^0Wto2;0BKnes 

Letrtft *f (shown in Figure 36) 




V 

w-^a 

V 

Pfank 100 wtth* -0.0625 inches 

•<r 


v 

(h-d)W(01XD) 

f 

al»tt0:O2OferO.080M)es 

V 

about 5 to Bftdegrees . 

■a - 

about 60 to 90 degrees 

* Plank 100 width = about 0J75 to 0.500 Hictes 


J 



[0240] 

figure 31 In this vie*/, adc^naj cf$® 
Includes a first adhesive layer 7410, a second jdheswe 
confining reference 
top surface 7220 forms a lanoTrg 


cenaJongCne3939of 
^ r _ ,„ FtenJc assemW/ 74»:turflier 
t:74gg^if« a..«M aifliesiw farjer 7430. Wfli 

to support a bo^fti^ of foe pteric 710Q and faeoly 


connected to plank bofiom surface 7110 with . i&t adtesh* J^J^9p^§um §99* 

layer 

surface 7t20 ^h third adhesive 


T42fX Fftaft !M«^'ntD is ftxcdfy connected to 

p»24l] AlhesW layer 7410. 7420 and 7430 ipbfei^Wy a tet s^^. peactive tioHxielt 
poVur^asttchas KB. Fulter2570x or KB: Fufer 9570 ^ k^^^^^^^ ^ * 
a|^S^ teffvcrattoes ranging from about 20(T fe35(TK The aftfesioii ftne ranges from about 3 to-5 
seconds*. 

• P243J f^ureWsnawihe'santed^ 
Chamfer 745ff fc pfecfed at an angte V relafiye to flank ^si^iU^^^Mw'^^irm^ 

^ibn^tMi^F^^ cfonier 


74^ b aww^fclted by ftHfinfl or grmdmg plank 7ibfc §st adh^Ttfff ^'^feef so***tiB 

asfcefiiNy 7ioi>, suHabfe for. paMnp. As chamfer 74& is. woB^a^l ^w^^^.ai^« 741^.f#as 

a ^ tetteen plank 71 (O and spfihe 72M>. Vkx^^ i skm^S&: 
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[0243} Rgum 41 shows a b*H>iece siding plank system of a Purred enfcodsnent Sfetfng 
: system 7500:incWe5 pJank assembles 7400A, 7400B, 7400C and 7400P, a wai 751Q, and nafe 7520A. 
7520$ and7520a Us»g a weWawwn bfod nai&ng tedtnique. plank assernbfes7400A. 74008. 7400& and 
7400D are faediy awieeied to waS 7510 using nafe 7520A. 75208. and 7520C. respecfively pB. naHsare 
drive* f*xi^ 

{0244| Tlwd flange bottom surface 7250 and prate back surface 7210 of plank assembly 
74G0Barepasifonedmconi^ 

7400A. respecfive^. IJcewtse prank assemWy 7400C and 7400O are posiSoned in contact wffii ptank 
assemWy 7400B and 7400C. nspectrvery 

(0245] Ano^ example of thfsembodimefrt 
spfine and bck, wherein Ifre plasfc sprrne has one or more do ve-tai! grooves in the fast fiange top surface, 
second fiange front surface, and fourth Range front surface, with the grooves running along the length of the 
surfaces, such as descri)ed betow, 

fl)246J Fgure 42A shows a crass-secfionat vie* of spfine 7200 with the abcwennentfcned 
dovetaS grooves. The expkxted view m Figure 42B shows one or more dovetoi grooves in first flange top 
surface 7220. second flange front surface 7235 and fourth flange front surface 7260 of spfine 7200. The 
dovetaO groove 7220 prowfe a mechanical bond together^ the acflvesive bond to plank 7100 of plank 

assem!^740W!^ 

{0247] F^43Asho^across*e^^ 
B$tte43& ffiusfrafies the tteifece of atoeswe teyerT410, 7420er 7;43ftarid plank 7100- Egme 

43Bstawsadhesiw Duelolhed&stofeF 
e^ai^^U^(^^ ptat*7i00 andspBae7200 r stresses are induced h 

adhesfverfeyeis 7410, 7420 and 7430. In the event that the artfesive bond betwra^fliea^iesive bye* and 
^pt^^l^f^'du».for-f0se stresses; there festffl afliechariiEahconne^ 

^Ifer^r^fe of -ftfe enibbdirtient **4m1&1^ittMmtlto using a 
I a jctek. withdut an overlap g^ Ffowe3ft 
^^^^Mdovetal grooves* as shown rn Figures 44Aartd 44B: Rgures 44A and.448 show a two- 
> 7700, respedSvefc PtofcT&IO fe .fMtaMrx|Ank 7100 
?tmgi8^mgft ft* ffcnfclRP swfeoe jm^igm 3§ffcntt angled. Spline 7620 fc tdenfcaJ to spite 

rrxiexter^ 

c must be 

: meai^:dc^;tei^^ 
not provide a natural overlap gutfeforlristaSatm 
{0249] 

ptasfc spite w^alockatf 
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TMOfe Henfe! to ptenk:7610 of Rgure44A_ SpGne 7820 is aiflar to sjSne 7200 of Fgwe 33 except^ 
fowffi flange 72»(Fgwe 36) is e&nhated and third flange 7240 pguie3$) » storteited and angled to about 
90*. Sfe&ig system 7900 fe assembled as/desofced Figure 45R ITCs emboc&nent wB create a ttock bat! 
(deep shadow &ie> and prorate a natural overtap guide for wsyJnslaSaBpn, but wffl not hantfle high wind 
loads. • 

(0250] Ano&erexartyfe of to embodiment is a twoi?tece pJankfor a siding appfcation using 
a nafurtf^ or engineered* 


[0251] Figure 46 shows a flow chart 7950 of the method for making a twoiaece plank 
assemWy using an FC s^fng ptenk bonded with an adhesive to aplastic spGne that involves: 

p252J Maniteduikg pknk 7960: A plank is foimed acceding to conventional Hatscbek j 
meftods. The plank top and bottom edges are cut fo an angle using angfed water jet cutteis during the 
conventional Ifetschek maiwfacfti^ The plan* Is prepared ften autodaved as per convenfiona! 
methods. See Ta&ieS tor prefened ranges of plank dimensions. 

|0253] FWreatmerit of ptank & spTm 7970: Plank 7100 and piastre spfine 7200 
(marai!a<**eda^^ and.equa! length. The surfaces of ptasfc spine 

7200 are pfctfeated h ^H#foor^ 

eJe^r&us^ 
: RaftJ^ wp^ 
, Aconil^ationottheab0v& 

If^y- & J 

plank assent 7400 shown h Ffeuie33, Plank 7100 is pJacod cm a fist conv^tey6Sn^at a rafeup to 
.:*abou^ a W >ted * a rate <* 1 

■* gr^nfibot >er tead^abr^ ^ le«^ti j3f 8ie plank: The beadsrare fewned soastoa&n with first flange top 

surface 7m*econd flange tent swfece 7235. and fourff* latent surface 7260 of sp&» 7200 (figure 
S|iiDieft2^ traveling at a rate up to 250 f^minute. The first and second 
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[D25q The enibpcfiraents abow 
era another vwfa^ requ^ 

pbnte)a«lc*^{^ Whfefte 
V styfe kick design has many inhered 
variations* gauge fliat are somei^ 
fami^andinstaflafionaiart 

subsequently experience latere movement (flapping) when subjected to wW. Rather, a lock desfcn that 
allows for small variafons h gauge- wh5e preventing lateral movement (flapping) when subjected to wind 
wouMbebenefidaL 

[0257] f^uie47sfK^aiiison^w^ 
of the present invention that solves foese problems. Rank assembly 8400 includes a plank 8100 and a spline 
8200. Pfank 8100 fe pmferably a siding plank marHifedufed of mfetftwwfcns^ FC material using foe well- 
known Hatschek process. Further hfbmiaiian regarding the marajfoeture of plank 8100 may be found in 
Australian Patent No. AO 515151 

{0258] SpCne8200 Is preferably a Txittahd tockT typespfinemade of ilgid pfasfc formed by 
extoJ5fon;tyto82G0isa$g^ 

detaS befcw). I^ure 48 ^t»ws an fe«n^ 6i*(xfiment Plank 

8100 fea siding pfcy* tte* 

8135.andan^r^ f^StOMiasak^^ An example of 

pfenk 8100 <finen$fens ndude T between about 12 a*H6 feet :■ V ^ betw^ aboiri^tfi and tS inches, and 



P«59j Ffew*49A;is a ooss-secfcuaf :ifeyimi^pl^ft1€»lafcen «*>ngline.49-49 of Ffcure 
4& In W?^£dii8fcnar detafc of too ptenk * StOO ^fflla^^Plai* aioa ftfltfi^cirfcfoEles a plank top 
-sffewOS, fr^B^suffifc^^^^ &130, ^ a 

0, pfcfcfcfey ^SI25w plarttikey ba^urfcee 8135. and 



Blpfchas a Jtp^^jdfi^^tti.^^" ^app^.Jhe^^^lfc"' ajtfanaSng; 



cant Thec^hasadf^£ r l 
aid angles of plank 8100 are wcScated in Table 7. 


mainwferfurl^^rocess. Plank 


pl^fcp surface 8M5 has a 
Bpej^cSnensibns 
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«,"*/tiawz/*vyw? 


Tatte7. Piefs»tf1^8^<SHHisIoiB 


'DBfiSnsKin 


HeMt-ft- 


M*&j>fli*a* 


KeyhewhiV 


V 


Range of 


rf^<Mfl8«*V-'" < - 


inches 


f<rofTatte8)/» 


ab^ft^tpf Inches 


ahnutOjQtt>fl.125ftlChe$ 
d»utOX>fc>0.i2St>cties 


[0262J ^6*^•■ta^^**l^^^^ rf ^ ,,,, ^ 

«rtbodtoent Sptine 8200 includes a plale 8205w a plate back s«fece 82ia a ftet flange 8215. a ftei fta^ j 
top surfa* smaseeondUange 8230, a ttW flange t*A*l!*«R»«*W and a 

|«2S3) Rgure 51 is a cms^ectiona] diagram ofcpfine 8200 teken ate*** 51-51 of F<jure 
50 fctev^addiScflaJde^ 

su ^1«2 J *to8^I^si^«8225 i ase^llar^i^^WatW^topsiB^ 



kW824ftbeti^^ >3 

'116 a 


cobnectedatf: 



W ige ci^ond flange 8230 VI(^a»M ^rti*.^**" 1 

s 8215 m ^wth pfate ^xten<BBg fiocn &st fenge 

is 


famccpfenar.A? 

(02651: : . Jt^ 5*fc an etf^ 
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Tabte fc Fy^arecf SpSne 8200 <ftnensioos 


Dimension 


LenpttiTfnot shown) 


Width V 


Thickness T 


e 


a»utifcto46feet 


^KitaOL375 to 0.750 inches 
atottf ft SDO to 2.0 i«a»es 


^rtflimto0,08Qlnctes 


Plank Sicfrwidft* ♦ (aboutO:0 *> 0 M°l 
ahmito^SO to 1^0 inches 


(h-ftto(0.1xh) 


(lve)lo(0.1xh) 


aboutO'to^* 


about 90* to 120* 


' Plank 8100 width = about 0*75* 0AW inches 


P266J TI»kW«-.*tllfc'9*hP^*«^^ b,,l,, ^ i » 

needforanexfi^mand.^ 

102671 F^ure 53 is a cross-sedibna. o%ar« of plank assemtty 8400 of figure 47. In ta 

adhesive layer 8410. asaaod adte^layer 8420. aid a ifiW adhesive layer 8430. J™ 
^Ji+c**^* fM tittrtttf «#^a«este layer 8410. ttmM* *>■* 



[0268] /fi^i^'tfi^^ reacMhot^ 

itartfamm about 200" to 350'F. The aoT>e»w tone 


ofachaafer^-Cha^^ 

•• - jjjzfc] Wffl, referee to Rg«e>54. chamfer 8450 V or 

grftfi$ pferflc 8100, lif«aXW^ ; 84Wa*»i 
: 8450 ae&es a smooth ? ahd s 

a^aa fe e^ ** * a! 



.5-. : 


system 8500 ■x^'b'^A'^^^*^^ 6 ^* « feB85itt > a ° atef sttrtto * * am,aB * 
8520. Ptar* assemWy 84drMmthiae*a ^W^^^* 4 
includes aptank 61008 arid aspfine8200B: 

-35- 


WO 02/081842 


tfjofspdneSaWBishcontocl^p^^ 
SMOBandwaO outers^ 

LisJaBaton of ore assembly to another. 

M. sufas 82S0 ft. 51) of *» * — "I** * — 8105 
riar^imHovwthecase^ 

W flange bo«on, surface 6^ O 

the plastic spine of the prcfem*. embodiment pnrverfe late^ of 1^ assembly 84W *ten 

"^'{OTTSI Anbftere^oflfeembodinanlfe 

spfce and s«pttB kx*. Herein the plasfc spSna has one or ^4m*wm*»^**+ 
^andlMnlpialenTrfsu^ 

above in greater detaa. ^~~>mh?vw&aotas6c 
P2749 Ano^e^pteof tffeenAotfimert isaJwa^^ ^ p 135 * 

sp^and^bcfc^th.^ 

P275J Ai»iherexampMM$e^^ * . %J 

^P**^^!*.** «** fe madeof any s»tabfe ^h*W*»*«» 

^ a slmiar ens***** ^ »W *»*« ^^f^f* 



sedfcna! shape and prov&ng foe same tocfiqns as the 
entoftnenL In tH* eftflx^ient a Ofieffece. s&fing plank b Jbq^; *** 
technology, ».*sdbj4hpewft!9 US. 
of tfjch fclwefcy incwpoiated by reference. 


pceyk^is 
s sfc&iard core 
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«m Mam^P^sm A medium^ P«ank H P**«* aocon^to 

M sieeve **** 0* ofeet of »* ** 81 25 and nrfng n*n 8145. *»* * ^ 

shape fltese fegidns. The plant lop wd bottom ed9es anjcut using angled waterjd cutters ^^^'^ 
ZL^HafecheRrnan^ 

.^.SeeTaHeyaboveforac^ ■ 

The fourmethods of pre-treating the surfaces of the ptesfic spline are: 
1; Sl^uslngsonvent^ 


3. 

4. A combhatioaof the above. 


P281, MMMfMt fWWMmW fopfasficspfiie 82^)0 to fomrfe 
*»b^to^^ 


■ 'WMIHMlki -Wtti adhesive and Is fed Mm W machine. Tl* to* 
ZLm set* iNriMlk* assent N*~*tP~ 8Wand 
to***™ n* w«M4MrMi«MMk assart* MOO* a prM «*«» 

• ^fe^ls^ip8ed«x^3to5setona& ^..^ 

« - MM***. «* *** I** ass*** Of * ^ 
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assembly ateaBows for tewfipg of -<^,*^^f^ ; ^.can b* 

lock and key. 


foe 



C, Apparatus for Reduona^^CarffaiYAcSon Between Pbnks 
P2$fl .Jftanolhe^^^ 
oi^regfcnbelweentwo.^^ 

, i^asfic spPne having a capKaiy tweak fomted by acfting a^afeng foe lengfli of fl« spfiaeas described below. 

[0235] Gwvenfiona! exterior skBng systems afeo include a "ram screen/ which is the 
cojnbjnaSrotfa^ 

combined with the siding. T7ie*iK*naJ purpose of the.saS^* to keep moisture away:!rom,the ran screen 
inner terrier surface. The siding of FQ roaJerial, wood or vinyl rfn screen is.a series of horizontal "planks* 
which overlap at their upper edges to prevent wind and ran from penetrating to the interior of the ram screen. 
The law. screensidlng system* if^opedy instated, is wry etfecflve at keeping the framing and insulation of 
fte.w$ r fywa airt&W uwJeraB we^p^rxfitwns. 

J0286] VV^skfi^plantearem^^ 
way into the ti^ space where ad^ 

gravay. the width oftegap-in the'overl^.ie^pn is ustiat^.smdl enough that captoy acfion can occur, 
a^moistore to pene^ to **** ****** te 

,e^;tefiier and the sW^pfenfe As a ibsu* the lapped siding mafefialis not comptetety effective as a 

mstaiied reduces the effect 
t to vtfnd^cjrtyen fnoJsture perKte^ocu Therefore, a 
w^ peiietra^ft due terrain arH^ 4 <sapi^racfion whfe 
:Wti^ti&i^fed:i$ fctfes^of lap i s«i$ that forms a 


. b9l^^W-|MikWrtdiaa#«iM PfOtecfen to ttw eptokw banfer inland siding interior white 

fiat is naSed festively <*y. w»ch fopeases the slrengfr of temert and fteceJofa .resistance to 
ftafeiMRt of ftep^i^Wgh«*fKls. Awll^ w^tosolvelh? ppNem b to seal the space between flie 
ftehks wffli <^ «f o|^^ of. sealant ft 6 
/UtemaSvely.agap.^^ the tengOi of the 

P2B9J 1<i§^;W«fews^^ 
j^h^^pia^ |^assein«y;34(»iic*io^ap^ 

;9H»jan(ta ; spBne92Q0. Ptan1c9100isprefeiab^as^ ptenkr 
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usingawefl4^Ha»sc^pr^ •WtoWDkiWplWf*^*"*'^ 1 ?* 
plasfcusfcaweS^exmis^ ^^fea^andfelXB<«reon^ 
«ih an adhesive to plank 9100 as described ab<^ As sh^ 
farther includes a capSary break 9265 running atong the tengthofspfine 9200. 

{ 0290] i^58stxw«anisomelifcv>e^^ 
fHefemrianbodrmenL Sp^9a»mdudes a plate 9205, a'platol^su^9210,afjislBange9215,a 
second flange 9230. a (MM flange 9240. and a fo^ 
form of a Bprunrung atong the fengftof plate back surface 9210 akmg fheJowredge. 

P291J s^Wtn**^T.*^V'^*W' v -to*^*'l** tlM 
dimensions include T between about 12 and 16 feet, V between about 3» an43K.inctes. and V between 
about 1/2 and 2 Inches. A cross-sectional diagram and an end view of Spline ^00 are shown to Figures. 59 
and 60, respectively . 

[0292] Ffcure59 is a ooss^etional diagram of spfee WDMtoalWBitoWtfFfcww 
58. Spline 9200 further indudes a third flange bottom surface 9250. Abo shown is ptete 9205, plate back 
surface 9210. first flange 9215. second flange 9230. third flange 9240. fourthflange 9255. and capiilaiy break 


[0293] A first edge of first flange 9215 is WegraHjr connected at an angle to a first edge of 
etongafedpfcte 9205. A s«^ edge of elongated^ 920^ 

flange 9240 between the lirst'ahd secgnd edges oflhWfi^^^e^^«^ ft«S9 9255 is 
integral corrected toaseamdedgerffWrd flaiige9MHmi»^^ 

flange 9230 Is WegraSy cwkiecfed along first flange 9215 betweeit jbe fislandiiseamd edges of tot flange 
9215 in parade) w» pErte 920& Second flange <^^*»tofl*is^^ Furthermore. 
h^fcaddeds«cJrtli*e^^ *** 
surface 921 0. thus (bmiiiig'capBSrjr break 9265. 

[0294] Ffcure 60 is an endndew ef spfirie 92W stowtog app»)*nafe dimaisions. Prrfened 

-dirnenSionrahd!^ 
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PCT/0SOinO6O9 


Tabfe9: PrefenedSp^92D0<fifnensfc3ns 


. Dimension 

Range of D&nenskm 

V 

abdotO375b0750iteh^ . 


Ptank 9100 wkJth?-*outOi)!©5 Inches 

V 

w-a ' 

V 



ffrelto0.ni 

V 


Y 

greater than abotftttlOO inctres 

• V 

abort 0^ to 2j0i(jrf)e$. 

T (not shown) 

about 12to16feet 

T 

about 0,020 to 0.080 inches 

-a' 

about 0 to 60 donees 

TT 

about 90 to60<Jegrses 

* Rank 9100 w>dtfi= about 0.375 to 0.500 inches 


Ifote: f* = d ♦ e foere is no gap. The gap is provkfed to save material 

P295J F§ure 61 shows a two-ptece skftng plar* system as descrfced above. Sk&vj system 
9500 mdudes pbnk assembSes 9400A and S400B. Ptank assembly 940GB isposi&ned &r contact with plank 
assembly 940QA. More specffcaSy, third Range bottom surface 9250 (Figure 59) contacts the top of ptank 
assembly 94 0OA and capiary break 9265 is a contact wth ptank front surface 91 1 5 of ptank assembry 9400 A. 
The lesuftis a ga#^ back surface 9210 of ptank assembly 

)Tof 


[&29q €ap8arybre^9moJ^ 
800 preventing .cqpiarf acficmtetween ptenk assembfies 94QQA and 940OB; At the same time, capfey 


as (apfflary break 9265 is in dlreel contact to pfeD*-font .swfetegl J £ and -*W flans* bottom surface 9250. . > 


0X297] Ato^-exattyfe-^ 

capiSary break fenmed by adding a groove abng the length of the spine as descrfced bebw. As this spSneis 

extruded, 018 wafltfiickr^ 

ftebacksw^offtep^aiKJasemwrcu^ 

(0298] Figure 62 shows an isometric view of foe ptesfc spline wiffi capBary break of this 

embodiment SpSne 93Q0 includes a prate 9305, a plate back surface. 9310, a first flange 9315, a second 
fiange 9330* a third flange 9340. and a fourth fctnge 9355. Also shown is cgtfary bre^c 93^ « fte form of a 
gjpove njr^ back surface 9310. Spine 9300 has a fengftt T, a w&i V. and a 

te^liVfciexam^ between about I2and Jfcfeet- jbeti^sfcrt 

3/8 and 3/4 irches, and V between about 1/2 aid 2 inches, A cross-secfcmal dfegram ^ and mend view ^ 
.spBhe 93pa are sho«n to Figiies^a>de4,respecetfely. 
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9310 and material fei 


surface 9370, thus 

10300J Bgufe 64 is an end view 
9300 are indicated toTaWe 10 below. 


of sprme 9300. Prefened dimensions and angles ol spline 


Table 10: Preferred Spfine 9300 dimensions 


Dmier&on 


n^7StQ0.7Sft& yhes 


9160 wkfth* -a^lfl^renes 


if 


T(not shown) 


parte 9100 ^ ^ahQt^M62Sfa»es_ 


thanabotftOJZ Ttnches 


about 12 to 16 .mj 


Plank 9100 wkHh = about 0375 to 0.500 frctes 


Ptank assaen*!* 9400P is podfcne*.lieortact 

asscniWy 8400C. The resyStis a g 




9«0C. The iesul&« ^ *n9 ,er, 9 8, of 



•41- 


.•: p302] Cap8aiybreak93tocfftrsen^ 
93TJ0prevef*N<^^ 

breafc3365ofme presort irwerrfcn mamtasis a wind terief between pter* assemblies 9400C and 94000. as 
plate back surface 9310 is In <^ccH^topfai*fifontsurta»9115, 

■VL HBER CEMENT ARTICLES WITH LOCALIZED REINFORCEMENT AND A METHOD FOR 
MAKING SAKE 

(03031 In addrionaJ emixxTrments, fiber cement articles having localized reinforcements are 
pri>videdlwh^ 

appfcafons, TT»eresuH is a kx^ reinforced 
mnkrcementsforir^^ 

[0304] Advantageous^, foe slftig plank assembly of ttese embodiments provide a Eghtwe^W 
siding assembly havfng a reduced amount of FC materia! without compromising the strengft of the pfenk. The j 
add-on oflocafeed leWbrceroert pr^ stiffness and 

strength, which reduces breakage and improves handle3b%4tfd ease of mstafetxKu The skfing assembly is 
also suitable for Wind nailing and capaWe of high wind toads. 

[0305] Figure 66 shows a cross-secfionaJ view of a reinforced fibercement arocte 10000. 
whrch rncfudes a ffcer cement arocte 11000. a reWorring fixture 13000, and a hfgh-shear adhesive layer 
12000 foat fe sitaftd be&teen 8toce*nert arfcfe 11000 aid iwifercing Mirfe 1300& HijrBhew a<mesive 
layer 12000and re&iibrahgfi^ 

10306] Ffoer cemeht article 1 1000 may be made in accordance with the methods described in 

AusfraHan patent AU 515151. Wwrm^Cem^ 

entirety of each of which is hereby fwofporated by reference. However, K^teapeidciaMAMHbeg^eineift 
^ttesmam^^ 

pressing, fkwon process, l^fico^'^^ process, ipg-feroilng. or extrustoiv te« tfttbflk 
embodiment 

P303J HimYsT^axli^ 
;§ood a&af resistance, durably h edenor cfeddi^ appfcathms and <jufc* setting capabiffies. The afiiesrVe 
a^ preferabV has sufikiem wor^ 

si&strate. The alhestesfeb preferabry roairytainsfe adhesive prtpeifes mmtgh exposure to rnanycydesof 
• heatand cold and/or wet and dry. One method of eva&iafirg the swtab^ofsuch adhesive is to conduct a 
i& tesf. weff known in the art the percent reteft»of*eel strengthis jneasuted after sfewSai 
exposures to wet anr) dry andtor teat and coW/Prefetabry, dura!*? mv&O, 
ifeF ifistanoei hot me* pofyireteie atmesives such as Henckel Ptf&tfe* 24$ Wt men pdjfamSie arrives 
such as Henckd - tfiawsft 6239, 6238, -and 6211; and hottt^ 
adhesives such as RekAoJdt 2H850. 
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mm tmp^^ 

! after five i 



have 

(ajfolte) solution at 60 °Fbr •._ 

103031 Rew&icinjj fixlure 13000 Is preferably made from an/ eonunon engineerifXj material. 

«xU is made a hcn^l maM* »&m^*i~~**- ™> 
mdudihg. but hot irffled to. metal Ms.' woven metal meshes, and 
and dimeftsibn to besulabte for the application. Other materials of relatively high tensSe 
.po^fflnswY^**nor>^ , 

P310J ^MUf^^^m^^^^ M ^ mtam9 

fiber cement arfefe HOOO. When handling reinforced fiber cement arWe 10000. tensfe stresses created by 

te^ftereemeritarft*^ 

12000 

' l0311 , R^fi^g fixlure 13000 can teapp!^ 
^teappWtemomthaft^a^ 
^toaecca^ 


*i*fedtot»^^ 

rffivifes; ok Baftta* boat** an* hollow* soTd extfaded pwfites, In outer to provide n^«emei* m 
critical areas, thus. itiMbe appree&tedftatme reii 


[0313} vy^ tefitfbn^ ib^.iaooo is mm*** *f»«« aaaavavi***** 

IWum 13000 may*** la* atffia***^ 
« ^^an^^ea^^ 

^S****^^ ****** * 

* «-a*aW««»« liaal aficte 11000 under specific condBfens of load usfeg any ***** * 


[03141. 
fte Tama test,' 
ground tafia J 


? ^ia^jatta? of a par* to Be selfcuppw^wben 

I flat upon the cmjum^ec««<a|>^itec^fa^ to tie 


iS^a^aaa*^ 
ri4a^a«HN^1»*att|» a ttaaat test of Abe* O^.^conSa to * 
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Tabteil Oeflecfenartftoi^^ 


Artkfe 


Goi&ofc 

S(iyx8W'x12flFCpiank 


De&ec&aarid'feeai^ 


IF 


N/A 


Detection and breaking 
befeawiorfirnto.) 


3rt^xFx12ll;re0a* 
laminated wth a 6" x 12 ft: steel fog 


^Tdefiecfion 
fadfeniraofbreatdng 


aw 


3/irxBtM'x12ftFCp«ank 


afie-xswx^fiFcpfe* 


28*defiecfioft 
0% chants offreafc^ 


0%jtenceotj 


36* defection 


{0315J retires 67, €S; and 69 be^Htetrate 
ineapofafag reinforced fiber cement arfete 10000. 

P3161 Fgure67shc^a^peiBpecto 
dart 20)00, toctuding fter cement article 11000. high-shear adhesive layer 12000, and. a metal or ptesfc 
nafcig start 23000. Naftng stet 23000 functions as reinforcing .fixture 13000 in this app&afem and is 
preferably attached to fter cement artfcte 11000 m the n»mer described above with refee^-tp.i*fcming 
fixture 1300O. Ha^ JI^ 230Q0 serves as a naing area for ated^ iteiceinent arftte 11000 to foe 
exfestorf a tnMng^ js of stilfi^fl*tees5 to support fibersemei^^ 
itefog ftraugk naiBrig ^230|»^^?es. the sroount proved^ !•» 

pBttJ figure 68 -shows S,rear pecpsctn* ww. of a *#£^flK& 
extruded polymer lefofcrahg sfrfr 30000, including fter cement ar&te 11000, ki^^,^^ bjfer 
12000, and a threeittoe^anal fegnfccdta fectuie 3300k Ttoeendfow*^^ 33500 
toncfcx* as JieWan^g fixture w$4*-?lfeel^ 



shadovfte when severe planks: arelnst^on/the wafl. ,. 

{0318} I%ui!e69.st^ 
tata^twi*^ 11000 joi^toancy^^ 


qguie*70 ; $hpfls BiDeftpd, 50$0 for maMng a fi« 



XJjes^/eir^ Analyze 
arfde in fls intended use to detenroe fte shape, dknenskn, and j 
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fixture. The ana^and-'dessji b performed using methods vrei known h the art, such as classed bending 

[03211 fefci^rejrifbm^ 
toowinethoefewroiH&telw 
fixture 13000 a metatfba of spe^ 

iwedrankalfy stamp toe shape fromarol of aftjnwnum«3a<>Jaq)e<^fl«*Ress. 

{0322} >top^adhestefoarf^*^ 
12000 of a pied^enniied OMness applyiig a predetermined amount of rfurabte, hijb-shear strength 
adtesnre to a predetemimed locaOon on the s«n^ cif ceinert lim H?gJwhear strengBi 
adhesive layer 12000 is preferably applied at a temperature m the range ofa^ 
ffw viscosity of tteadhes^^ 

temperature. The durable, high-shear strength adhesive should ideally allow between about 30 and 60 
Seconds of working (open) fiihe before setting. IT* adhesive can be applied usuig ay ^ 
Used hot rm*appScat*m equipr^ 

[0323} APPd*»g adhesive to reinforcing Mne surface 54000: Form a high-shear strength 
adhesive layer 12000 of a predetermined tWctaess (when required to ensure adequate bonding between fiber 
cement arftfe 11000 and reinforcmg fixture 13000) by applying a predetermined amount of durable. tfgh- 
shear strength adhesive to a predetemuned tocatfcm on the surface of reintai^ fixture 13000. The adhesive 
is preferably appSed at a temperature in the range tfabout200»F»4<IO?Fsuc*lhatfi» 
adhesive allows * to penetrate into fiber cement artfi& 11000 at the appfcaftn temperature. The durable, 
hgh-shear strength adhesive sfc^ ideally attowtelween abort ^ (open) time 


such as a roB coater. dttlafo water, or tot glue gun. 

[0324] AiS2c^!^0(^m^toa!^stsf^S5000: Attach a reWorctng fixture 13000 

to a fiber ceitientaiffcfc 11000 manu^ 
'^adl^layerl^^ 

{03fi| App^preBsirefo^^ 
fiber »witem-^af{*fe 11000^ bend reinfoe*g ©dure 13000 to fiber 

. certitiht ar&te 11000. In me ©ample of reMwed lber cement pfc>k wjtfc naSng sW?t 28000. pressure is 
sp^bypassmg-f^^ 

I means h 


{0326] 
in {dace-tor a 
together. The 



Sef% ^ffiesfvo 5700ft" HbW I 

arnootf of 0me* pressure, ;and temperature m < 
i. time, and temperature required are dictated by | 
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adhesive used and fine speed of tha rnanufacbBirig process! to the < 
wrm nallng skirt 20000. boHw* pdyweftanoadheshefeappirf 
within 60 seconds, and tie plank is instantaneously pn^u^^ 

pj^fj Remfa liber cemef a^ torn pnssmto 
cement afide 10000 firomthe press uslrig jian^ or me*anW means. 

p»328J The eminent* twteca^^ 
lhehandieat^oftrm6^ 

have the same sfimess as a much thW». denser platf^ 
Ix^tospecfcpomorcto 

the fiber cement article may be improved, allowing such artfctes to be used h appScaSons previously 
unaflabte forliber cement due to lis brflfleness. Rbercement siding planks fanned as described above are 
capaWedftondfingt^^loads^ 
betweenffeerc^ 

described above aJso have greater resistance to adhesive More after exposure to wetMry cycles, attack by 
alkaline solutions, orsoal^e/mawcycl^ 
to specirfc|>oiSons flatter^ 

cementniat^and^tibercememnw^ te^«*d«^«lw»irinaafc»aelBd 
fiber cement planfe. such planks are capable of refecting heat ten a buiJdmg, nftfch keeps the buikEng 
cooferfrifttrt wkiiet 

[0329] fn another embodiment, the problem of providing, localized retpfercement to fiber 
cement arfictescan be solved .byerirheddidg the rehfbrcbg Jxture v^;the-«ber cee»ej*«fcte white the 

wahstandtheWsHilempeiatoed 
eftecSyenes& . 

igondusfeis : - ■ - ^. , . . f 

(0330] CMttto |MMra<«aatodtaMlB «Mh» ^nent »MMfien p^9|e.«^Bnl dB^sm fcr 
laitoSgMJi^^ Pan1wtarJy..the 
deep shadow iwfe cro^ wr^^ 
material ln«the^ pWrs t^ 
. removing materia AddfcxiaJfctaio pieces of FC 

m^ianbeber^^ * 
aicfv tfifa fjlanfe cm be usedas a^rndteiiai a^pnxliiccs at^^tadw line. 

[0331] fyttemwc, the skfing ptmk assembly of certain ptefened embodiments prow* 
interlock** features that atow the ptate to be insta!^.^ with efse and mainfein a (jm^gauge of 
plank rows akmg the lehgthof the skfing and between mM** T1» 4^ ^ assembly also 
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„ npro vedhan«»ai)«yana S <«i8 m.fenMr accbmfiGstied by lelnfbicing speciSe 

,0333, Mhoogh ^ «n has been ftrtbed'k. 
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IN THE CLAIMS : 

1 . A reinforced fiber cement article, comprising 

a fiber cement article having a front surface and a back surface; and 
a reinforcing fixture having a surface bonded along a length of at least one of the 
front surface and the back surface to improve the strength of the fiber cement article, 

2. The reinforced article of Claim I, wherein the surface of the reuiforcing fixture has an 
area that is less than the surface area of the at least one of the front surface and the back surface 
to which the reinforcing fixture is bonded. 

3. The reinforced article of Claim 2, further comprising a high-shear strength adhesive 
layer situated between the fiber cement article and die reiiiforcing fixture. 

4. The reinforced article of Claim 3, wherein the high-shear strength adhesive layer 
covers a portion of the front surface of the fiber cement article for bonding the reinforcing fixture 
to the fiber cement article. 

5. The reinforced article of Claim 3, wherein the high-shear strength adhesive layer 
covers a portion of the front surface and the back surface of the fiber cement article for bonding 
the reinforcing fixture to the front and the back surface of the fiber cement article. 

6. The reinforced article of Claim 2, wherein the reinforcing fixture has a tensile 
strength greater than the fiber cement article. 

7. The reinforced article of Claim 2, wherein the reinforcing fixture is more flexible than 
the fiber cement article. 

8. The reinforced article of Claim 2, wherein the reinforcing fixture is a metal foil 

9. The reinforced article of Claim 2, wherein the reinforcing fixture is a woven metal 

mesh. 

10. The reinforced article of Claim 2, wherein the reinforcing fixture is a polymer film. 

1 1. The reinforced article of Claim 2, wherein the reinforcing fixture is a polymer fabric 

mesh. 

12. The reinforced article of Claim 1 1, wherein the polymer fabric mesh is non-woven. 

13. The reinforced article of Claim 2,. wherein the remforcing fixture has a trtickness, 
width, and length. 
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14. Hie reinforced article of Claim 13, wherein the length of the reinforced fixture is 
substantially the same as the length of the fiber cement article. 

15. The reinforced article of Claim 13, wherein the reinforcing fixture is an interlocking 

member. 

16. The reinforced article of Claim 1 5, wherein the interlocking member is a butt piece. 

17. Hie reinforced article of Claim 15, wherein the interlocking member is a plastic 


18. The reinforced article of Claim 13, wherein the reinforcing fixture is a nailing skirt 
for attaching and supporting the fiber cement article to the exterior of a building 

19. The reinforced article of Claim 2, wherein the fiber cement article is a flat siding 

plank. 

20. The reinforced article of Claim 2, wherein the fiber cement article is a roofing shake. 

21. The reinforced article of Claim 2, wherein the fiber cement article has a hollow 
extruded profile. 

22. The reinforced article of Claim 2, wherein the fiber cement article has a length 
extending from one end to another end of the article and the reinforcing fixture has a length that 
is substantially the same as fee length of the article. 

23. The reinforced article of Claim 22, wherein the at least one reinforcing fixture 
extends, along the entire length of the fiber cement article. 

24. The reinforced article of Claim 2, wherein the fiber cement article has a plurality of 
feces, wherein each of the plurality of feces has a surface area. 

25. The reinforced article of Claim 24, wherein the reinforcing fixture has a surface that 
is bonded to a localized region on at least one of the plurality of feces to reinforce at least one 
area on the fiter cement article and to improve the strength of the fiber cement article. 

26. The reinforced article of Claim 25, wherein the localized region contains at least one 
area where additional tensile or impact strength is needed on the fiber cement article. 

27. The reinforced article of Claim 26, wherein the surface of the reinforcing fixture has 
^area that is less than the surface area of the at least one of the plurality of feces to which the 
reinforcing fixture is bonded. 
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28. The reinforced article of Claim 27, wherein the reinforcing fixture has a width, a 
length, and a thickness, wherein the thickness is substantially constant along the width of the 
reinforcing fixture. 

29. The reinforced article of Claim 28, wherein the fiber cement article has a width, a 
length, and a thickness that is less than about 5/16 of an inch. 

30. The reinforced article of Claim 29, wherein the thickness of the fiber cement article is 
about 3/16 of an inch. 

31. The reinforced article of Claim 28, wherein a. portion of the reinforcing fixture 
extends beyond an edge, of the fiber cement article. 

32. The reinforced article of Claim 31, wherein the reinforcing fixture is a nailing skirt 

33. The reinforced fiber cement article of Claim 3, wherein the high-shear strength 
adhesive layer is composed of mechanical properties capable of maintaining the bond between 
the reinforcing fixture and the fiber cement article such that the reinforced fiber cement article 
withstands failure even after being subjected to five wet/dry cycles of soaking in saturated CaO 
sdutipnat60 o F. 

34. The reinforced article of Claim 33, wherein the high-shear strength adhesive layer 
covers a portion of the front surface of the fiber cement article for bonding the reinforcing fixture 
to the fiber cement article. 

35. The reinforced article of Claim 33, wherein the high-shear strength adhesive layer 
covers a portion of the front surface and the back surface of the fiber cement article for bonding 
the reinforcing fixture to the front and back surface of the fiber cement article. 

36. The reinforced fiber cement article of Claim 3, wherein the high shear strength 
adhesive is composed of mechanical properties capable of rnamtairiing the bond between the 
fiber cement article and the reinforcing fixture such that the reinforced fiber cement article 
withstands failure even after being subjected to twenty-five soak/freeze/thaw cycles. 

37. The reirjforced fiber cement article of Claim 3, wherein the high shear strength 
adhesive has a viscosity sufficient to penetrate into fiber cement at about 200 to 400°F. 

38. The reinforced fiber cement article of Oaim 3, wherein the high shear strength 
adhesive is a hot-melt type adhesive. 
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39. A method for making a fiber cement article with a localized reinforcing fixture, 
comprising: 

dete nnining points of stress on the fiber cement article; 

selecting a reinforcing fixture for improving the strength of the fiber cement 
article at the points of stress; and 

bonding the reinforcing fixture to the points of stress on the fiber cement article. 

40. The method of Claim 39, wherein detennining points of stress on the fiber cement 
article involves analyzing the stresses on the fiber cement article in its installation of intended 
use. 

41. The method of Claim 39, wherein selecting a reinforcing fixture comprises 
determining me shape, dimension, and appropriate material based on a stress analysis of the fiber 
cement article in its installation or intended use. 

42. The method of Claim 41, wherein selecting a reinforcing fixture further comprises 

fabricating the reinforcing fixture. 

43. The method of Claim 39, wherein bonding the reinforcing fixture to the fiber cement 

article comprises applying an adhesive to a surface of foe article. 

44. The method of Claim 43, wherein bonding foe reinforcing fixture further comprises 
applying an adhesive to a surface of the fixture. 

45. The method of Claim 43, wherein foe reinforcing fixture is attached to a surface of 
foe fiber cement article after an adhesive is applied to foe article surface. 

46. The method of Claim 45, wherein a pressure is applied to foe reinforcing fixture and 
article after foe reinforcing fixture is attached to foe surface of the fiber cement article. 

47. The method of Claim 46, wherein foe fiber cement article and reinforcing fixture are 
held in place in apress for a predetermined amount of time, pressure, and temperature in order to 

permanently bond them together. 

48. The method of Claim 47, wherein foe fiber cement article with the localized 

reinforcing fixture is removed from foe press. 

49. The method of Claim 39, wherein foe reinforcing fixture selected is an interlocking 

member. 
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50. The method of Claim 39, wherein the reinforcing fixture selected is a nailing skirt for 
attaching and supporting the fiber cement article to the exterior of a building. 

5 1 . The method of Claim 39, wherein the fiber cement article is a flat siding plank. 

52. The method of Claim 39, wherein die fiber cement article is selected from the group 
consisting of a roofing shake, slate and tile. 

53. A reinforced fiber cement roofing materia], comprising: 

a fiber cement roofing material having a front surface and a back surface, wherein 
the front surface and the back surface each have a surface area; and 

at least one reinforcing fixture having a surface bonded to at least one localized 
region of the fiber cement roofing material, wherein the localized region contains an area 
where additional tensile or impact strength is needed on the fiber cement article and the 
surface area of the at least one localized region is less than the surface area of the at least 
one of the front surface and the back surface of the fiber cement roofing material to 
which the at least one reinforcing fixture is bonded; 

wherein the at least one reinforcing fixture is bonded to the at least one localized 
region by a high shear strength adhesive. 

54. The reinforced fiber cement roofing material of Claim 53, wherein the at least one 
reinforcing fixture is a mesh. 

55. The reinforced fiber cement roofing material of Claim 54, wherein the mesh is made 
from a polymeric material. 

56. The reinforced fiber cement roofing material of Claim 53, wherein the roofing 
material is selected from the group consisting of a roofing slate, shake, or tile. 
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